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The Addo-X Digital Printers 
though still relatively new to in 

dustry, already form an integra 

part of numerous electronit 

electricaland mechanical install- 
ations... providing the essentia! 
printed record of operations in a 
fast and most positive way. They 
accept electrical impulses by 
wire—via small electro-magnets 
—to all the keys and functions 
which are normally available on 
a manually-operated add listing 
machine. By this method input 
speed is in the region of 15 digits 
asecond, printing taking approx- 


A D DO imately one-third of a second. 
The Addo-X Model 41E presents 


the printed information on a 


2)” wide tally roll, and it is 
possible to ‘split’ the printing 


toprovideadoublecolumnentry. 


For the recording of more com- 
plex data there are wide carriage 


machines to take paper up to 


ADDO-X, 41 FE ADDO-X, 441-30 3 ADDO-X, 6000 


12” wide which ‘shuttle’ to two o1 
three positions ...and for even 
further scope an Addo-X (Mode! 


6000) Book-keeping Machine may 
be used to print up to 64 figures 
in a row on paper as wide as 18°. 


Me I ¢ iti < es "es Ci be 
BUSINESS MACHINES Many additional fe Atul can e 
incorporated to suit individual 


STA Ni D 864 needs—such as split registers, 

special calculation facilities, 
INSTRUMENTS, ELECTRONICS AND feed-back contacts etc. Whatever 
AUTOMATION EXHIBITION, OLYMPIA your problem in this field of Auto- 
Bulmers (Calculators) Ltd., Empire 
House, St. Martins-le-Grand, London : f 
EC1. MONarch 7991. Branches through- find the answer with ADDO—and 
out Great Britain. their range of Digital Printers. 


matic Data Recording you may 
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Winding up the Study 
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Character Recognition for Bankers 
R Hindle 


Imaginative Uses for Computers 


American Report 
Features of the Emidec 1100 system 


Data Digest: New Transistorised 


Computers 


Accessories: Tapping Information 


New machines and sophisticated techniques will 
eventually force a merger of business and scienti- 
fic computing. The terms for this might well be 
worked out now 


Manna from the man responsible for the first 
commercial computer installation in the world. 


In this epoch of ‘ soup wars” systems that tell what 
to can and when are indispensable factors of 
Strategy 


Fourth in a series of articles on the fundamentals 
of ADP: how to rationalise the findings of a 
justification study 


Philips Electrical’s invoicing. sales statistics and 
assorted paperwork are all done from’ one 
‘ originating ~ documents 


‘Machine reading ’ is the key to bank automation, 
but which system will the banks opt for? 


How to get more out of your multi-dollar (or 
multi-pound) investment 


4 description—one of a series on computers 
available in Britain——of a system of which the first 
model will soon be delivered to the customer at 
the head of EMI's order book 


AUTOMATIC DATA PROCESSING 


Published monthly by Business Publications Lid, at 45/- @ 
ear post free UK and overseas 

idvertisement, editorial and sales offices: Mercury House, 
109-119 Waterloo Road, London, S.E.1 (Waterloo 3488.) 
Change of subscriber's address: Please notify publishers six 
weeks before change of address is to take effect, giving 
present address in full and new address. 

© 1960 Business Publications Ltd. 


Erroli Wilmot: A tant Editor Philip Marchand; 
Art Editor Douglas Long; Advisory Editors John Diebold MBA, 
A S&S Wainman: Editoria! Director George Copeman PhD; 
Advertisement Manager D G A Shalicross; Sales Director 
J Hinchcliff 





Your A.D.P. report is not 


complete — unless 


it covers the 


AEH TI 


This system has an unequalled combination of flexibility, 
speed, reliability and low cost. It has been developed 
nd built by Associated Electrical Industries whose sys- 

ns and programming teams are on call for co-operation 


ll stages from feasibility studies to installation 
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ENDS AND MEANS 


Ht American Management Association held its sixth annual 

conference on data processing during February. One of the 

principal speakers was Mr Milton M Stone, who, in the course 
of his address, made a point of such fundamental importance and 
transparent simplicity that it is somewhat surprising that it has not been 
widely assimilated in British industry 

‘We should keep clear the distinction between data and information’, 
Mr Stone said. ‘Data are a group of facts or statistics that are 
undeveloped, uninterpreted and, too often, unread. /nformation is 
Knowledge derived from the effective organisation of data.’ 

This is a necessary and very welcome definition. It is a very common 
experience of those —whether consultants or journalists—who enter firms 
to analyse and review business systems to find, on the part of accountants, 
organisation and methods managers and others in the middle strata of 
managerial functions, an astonishing inability to comprehend the totality 
of the business systems that they are charged with operating. 

One reason, the prime reason, for their failure to see the wood for the 
trees is their confusion of ends with means. Absorbed in the routine 
technicalities of data processing they lose sight of the object for which 
data are being processed: the supply of relevant information where and 
when it is needed 

Ihe matter goes much deeper It is an aspect of the problem of 
specialisation of function, a product of the technological era that we have 
not vet been able to solve. The ability to see a system clearly and to see 
it whole is not a gift within every man’s grasp. In the complexity of 
contemporary organisational life the need for a high order of intelligence 
is greater than at any Ume in our history. Yet one still hears, at confer- 
ences devoted to managerial problems, the ragged cliché that there is 
no place for * the genius * in business management. How long are we to 
continue to prefer mediocrity to intelligence? And where will this 


ybstinacy land us’? 
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She’s incredibly quick with her 


MARCHANT 


and she never makes a mistake 


She just touches the multiplier keys and the answer appears 
—at once—there's nothing faster than a Marchant! And that's 
not all. Marchant's 3-dial proof and complete carry-over in 
all registers absolutely guarantees the right answer. 

Try it and prove it. Set aside ten minutes of any day for a free 
demonstration ...those ten minutes could save you hours a 
day for years to come. 


MARCHANT Calculator 


=j Roleot @.-N io) — - t-1e@) mar nea) 


Head Office: Banda Neuse, Cambridge Grove, Hammersmith, London, W.6. Tel: Riverside 4121 (20 lines) 
TARD No !7 
BUSINESS BIR MINGHAM B.E.E 
, May 16-2! 
AUTOMATION— «i its best! 


Please send me details of the following 
Business Automation Equipment 
Modern Duplicating Methods 
Systems Machines 
= Visual Contro! Charts 
, 4 Photocopying Equipment 
@ Calculators 
an Standard and Portabie Typewriter 
t . Adding Machines 
Ma:!-Room Equipment 
Microfiim Copiers 
Banda Supplies 
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of Continuous Wages Envelopes, complete with a 


ng speciality provided by “Formaliner” * Dual Speed 


equally important part: an ex 


tulive is qualitied to advise 


Rewistered Trade Mark 


LAMSON PARAGON LIMITED 


PARAGON VORKS. LONDON ee 
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success 


Five months ago we announced an entirely new small computer with very fast input 
and output—the IBM 1401 Data Processing System. We were certain that many 
commercial organisations needed a machine that would bridge the gap between the 
normal punched card system and the large-scale computer. And we were right. 

To date, over 30 machines have been ordered. 


The first will be installed in 1961. 
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Orders have now been received 
from the following:— 


Bank of Scotland who is buying 
Coty (England) Limited the new iBM 1401 ? 


Durham County Council 
Esso Petroleum Company Limited 
Johnson & Johnson (Gt. Britain) 
Limited 
A.C. Nielsen Company Limited 
Weslevan and General 
Assurance Society 
C. & J. Clark Ltd. 
Manchester Regional Hospital 


Board what jobs 


Lloyd's Policy Signing Office 
Mercantile & Gener H 
enema Limited will they do ? 
United Kingdom Atomic Energy 
Authority 
City of Plymouth 
Alfred Herbert Limited 
The Herbert Morris Group Here are some of the jobs these 
etal. IBM 1401 machines will be doing: 
Payroll 
Stock control 
Sales ledger and statements 
Invoicing 
Statistics 
Credit accounting 
Production planning 


Costing 
The IBM 1401 — - ro accounting 
. and policy recording 
Data Processing System Hire purchase accounting 
Banking - current accounts 


in brief Nuclear research 


The basic 1401 svstem consists of 


just three units which offer 
card reading at up to 800 cards a minute 
card punching at up to 250 cards a minute 


line printing at up to 600 lines a minute 


and advanced stored-program calculating and control. 


We have designed the system so that you can add up to six magnetic tape units, 
each with read write speeds of up to 62,500 characters a second. These equip the 
machine to deal with a larger volume of work, or enable you to employ large-scale 
IBM computer systems even more efficiently by passing ancillary operations to 
this smaller and less expensive machine. 

We'll be delighted to send you all the information you want on the 1401 or 


arrange for an IBM specialist to come and talk to you about it. 


IBM UNITED KINGDOM LIMITED 101 WIGMORE STREET, W1 TELEPHONE : WELbeck 6600 


ELECTRIC TYPEWRITERS - DATA PROCESSING - INTERNATIONAL TIME RECORDERS 
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ELECTRONICS 


need a first-rate LIBRARIAN 


In NCR Electronics, an expertly organised 
and perfectly maintained technical 
library is regarded as an operational 
requirement of great importance. Asa 
reliable and up-to-date centre of 
information, its contributions to the 
knowledge of specialist personnel and the 
general efficiency of the team could 


be significant indeed. 


The vacant post of LIBRARIANin this 
rapidly progressing organisation must, 
therefore, be very rewarding in every way, 
financially and intellectually—especiallyv 
as his duties will include the abstraction 
and dissemination of information, 
statistics and observations covering all 
aspects of computer specifications, 


performance and developments. 


Obviously, the applicant most likely to be 
appointed will possess a wide, general 
knowledge of electronic computers and theil 
data processing applications-—plus, an 
unusually good acquaintance with the 
subject's bibliography, sources of new 
writings and, perhaps above all, 

the essential enthusiasm and 
aptitude for the job 

Your application (with curriculum vitae) 
should be marked ‘Confidential’ and address« 


The Director, NCR Electronics 


THE NATIONAL CASH REGISTER COMPANY LTD 
206-216 Marylebone Road London NW1 
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Business and Scientific Computing 


The previously distinct fields of scientific computing an 


business data processing will come closer 


S 


the new powertul and obviously 


puters come into their own. \s 


co-operation between technician and 


the basis tor this might well be 


S if there were not enough already, a new 
problem of company-wide scope is quietly 
developing in the field of data processing 

and engineering and scientific computing. The 
problem concerns the relationship between engin- 
eering computing and business data processing in 
actual practice and in organisational structure 
So far the problem is being experienced only by the 
larger companies, but it will soon be one to be 
faced by the medium and smaller firm as well 
Just when a comfortable separation between 
business data processing and scientific computing 
had begun to establish itself, two developments 


have. in a very real way, raised the question of 


whether and to what extent the two should be 
brought together again [hese two developments 
are the characteristics of the new equipment for 
computing and data processing, and the growing 
complexity and sophistication of certain business 
data processing applications 

Computers were first developed to solve scientific 
and engineering problems, and a significant 
proportion of computers in use today is still 
devoted to fulfilling technical calculation needs. 
Automatic data processing got its real start when 


machines were developed to meet the demands of 


commercial data processing activities, which 
required far more sorting. larger files. and speedier 
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together as 


- 
C 


‘dual purpose’ com 


entail 
analvst, 


now. 


Ralph W eindling 


Ss 


input and output characteristics than scientific 
problems. In compensation. it was possible to 
sacrifice computing speed in computers for 
commercial data processing 


DEVELOPING COMMERCIAL USES 

Among the many immediate problems that came 
to light was the need to take some computing and 
computer functions out of the hands of the tech- 
nical people so that business applications could be 
fully developed. The difficulty was compounded 
by the fact that of the few computer technicians 
and programmers available, most had their 
background in the technical use of computers. 
The breaking away of business computing from 
technical computing gave rise to certain organisa- 
tional problems, although these were made some- 
what milder by the simple fact that computing 
machines in general were so new that there was a 
minimum of built-in organisational rigidity. 
Furthermore, the existence of computers for 
technical functions was never thrown in doubt, and 
those in charge had more than they could handle 
in trying to meet their own problems. The result- 
ing development of computer organisation was a 
rather clear separation between * computing’ 
and * data processing, each group tending to its 
own business. In certain industries, notably. oil 
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refining, the separation was at times somewhat 
blurred, because the refinery calculations were 
closely related to the business side. 


FUNCTIONS MERGING 

Developments in equipment and progress in 
applications have both caused management to 
reflect whether the separated structure is the most 
effective organisation for the long term. New 
equipment is now available, and more is under 
development, which has the characteristics to 
handle both data processing and scientific calcula- 
tions, so that one of the main reasons for the 
initial separation disappears. 

The IBM 7090, the Honeywell 800 are just two 
examples of machines whose specifications for 
internal speed and logical ability suit them to 
technical work and whose data handling abilities 
also qualify them for business data processing. 
But there is a more positive factor than merely the 
elimination of one of the reasons for the initial 
separation between scientific computing and busi- 
ness data processing. Many companies find that 
the only way in which they can afford one of the 
new larger machines is through a combination of 
these functions. Further, any calculation clearly 
indicates that, per dollar spent, the value received in 
calculating and data processing ability increases 
at a phenomenally fast rate as one goes from the 
small to the medium scale to the large scale 
machines 

A company with an IBM 705 devoted to business 
data processing and a 704 devoted to engin- 
eering calculations can easily get more than five 
times the computing-data processing capacity per 
pound spent with one IBM 7090. The attraction 
is a strong one in itself, and it is accentuated by the 
fact that a great many more applications become 
justified when the economics of the situation are 
thus changed. In other words, whereas it may not 
have been justified to obtain a second 705 for 
marginal applications, the cost structure of a 
combined operation would permit their being 
undertaken. In many cases, these are not fringe 
applications alone; they may be just those whose 
intangible benefits are the real gain from automation 
but which cannot be justified on a hard savings 
basis. These factors are by no means confined 
to the giant companies and the giant computers. 
They may even apply with more force to the 


medium size firm that cannot justify any type of 


advanced computer for either business data 
processing or scientific computing alone, but could 
afford one under a combined situation. 

Growing sophistication in certain business 
applications is another factor that raises the 
question of a closer relationship between the two 
computing functions. A_ payroll application 
requires straightforward programming, and the 
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amount of mathematics or technical knowledge 
required is minimal. The same may be true of a 
straightforward inventory record-keeping situation, 
but the requirements change when one goes to an 
integrated system for production planning and 
inventory control, with automatic calculation, on a 
continuing basis, of order quantities, economic lot 
sizes, scheduling patterns, and allocation of 
factors of production. 

The programming, and even the system design 
factors, that are involved in such a system are much 
more akin to some engineering problems than they 
are to a payroll application. In fact, they contain 
elements of both, and in many companies with 
both scientific and business computing activities 
within talking distance of each other, there has 
been a good deal of informal co-operation. Scarce 
manpower in this field is another reason that it 
is impossible to duplicate skills in each functional 
area even if the company were wi'ling to afford it 


OPERATIONAL RESEARCH 

So-called operational research activities are just 
another example of the problem. Operational 
research is often defined as the application of the 
scientific method and scientific techniques to the 
solution of business problems. If this is a bad 
definition, it at least sums up the procedural and 
organisational difficulties that can result. 

Operational research is applied to business 
problems. In many cases, these problems require 
the * scientific > type of computer for solution, and 
they in all likelihood require many elements of the 
programming and mathematics that is commonly 
found in a scientific computing activity. Where. 
then. does the operational research function fit in 
the company—in the business data processing 
activity where the talent and equipment for certain 
problems are not available or in the scientific 
computing area where business knowledge, let 
alone interest, does not exist? The problem 1s 
complicated in that much of what ts often consid- 
ered the operational research approach 1s often 
profitably built into a data processing system 

At the present time, there is obviously no ciear 
pattern. for the problem has just recently developed. 
and the equipment that contributes to it has yet to 
be installed. But interest and concern in the 
problem are widespread. At a recent computer 
meeting a John Diebold & Associates staff member 
suggested the topic for discussion and promptly 
found himself Chairman of a room overflowing 
with people who had elected to take part. 


ACUTE PROBLEM 

In some of the firms in which engineering 
computing has been thoroughly developed, notably 
the aircraft companies, the problem is the most 
acute, both in its effect on the organisation and in 
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its immediacy. One company has constantly 
subordinated the business data processing function 
to the engineering, with the result that the business 
function has been almost completely neglected, and 
the morale in that activity is at a low point. In 
another aircraft company, one of the most advanced 
in the use of computers for business and 
engineering, the entire computer operations are 
co-ordinated through the controller. His office 
controls equipment acquisition in much more than 
a pure budgetary sense, and it is one of the few 
examples where a combined activity has really 
taken hold. 

The plans for data processing and com puting 
organisation of another of America’s largest 
companies call for continued separation of the 
two functions, with periodic review and reconsid- 
eration. One of the anomalies of this decision is 
that operational research activities are to behandled 
in the engineering computing group, as is pro- 
gramming for numerical control of machine tools 

An oil company now has a structure in which 
computer operations, to the extent that they are 
centralised, come under the control of one man, 
who concerns himself with business and technical 
computing machines. But he have 
control of the preparation and programming of 
business applications. However, he and those 
concerned with business application development 
all report to the controller's office 


does not 


HARMONIOUS OPERATION 


In many of these organisations. the tendency has 
not been toward a further separation of business 


data processing and computing. On the contrary, 
the tendency has developed in the opposite direc- 
tion, with recognition that there are significant 
problems in achieving a harmonious and effective 
combined operation. Some of these problems 
some are concerned with 
Business data processing 
generally has a strict schedule to follow with 
specific deadlines, while scientific and engineer- 
ing computations are generally demanded 
possible... Such a_ situation, 
together with the tendency’ of — scientific 
computation requirements to peak at irregular 
intervals, causes scheduling difficulties in a com- 
bined installation. Machine breakdown obviously 
intensifies the problem 

A similar problem of allocation of time can 
arise in the analysis and programming activity 
especially as the business applications begin to 
require some of the skills that are associated with 
the scientific programmers. However, it is reason- 
able to question whether the allocation of these 
scarce resources is more of a problem under a 
combined installation than when each group goes 
out to try to hire on its own. 


are procedural and 


personality factors 


“as soon. as 
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Probably the main reason for reluctance to bring 
the two activities closer together is the feeling that 
engineers or technical people on the one hand, and 
businessmen on the other hand, just do not think 
alike, and that personality differences would make 
smooth operation quite difficult. 


THIN DIVIDING LINE 

In this context, it is clear that as automation in 
general, and in the data processing field, develops 
further, there will be increasing demands for 
co-operation between so-called technical people 
and business people. In many cases the two 
qualities will have to be merged in one person, a 
requirement that more and more businesses are 
already beginning to feel. In a fully automated 
factory, there is a very thin line between production 
planning and scheduling (a business function that 
would be considered business data processing) 
and the actual setting in motion of the physical 
production process, a function that in an 
automatic plant is becoming more and more that 
of the technician. 

The use of numerically controlled machine tools 
is an example of the necessary blending of different 
characteristics. The design of the part to be made 
is an engineering function that must be closely 
co-ordinated with manufacturing’s need to utilise 
the tools effectively. The design of the jigs and 
fixtures to be used in manufacture, and which are 
generally also made on the tape controlled machine 
tools, demands similar co-operation. 

Finally, the programming of the parts and tool 
production is generally done by technical pro- 
grammers, so that the entire process requires 
extremely close co-operation between manufactur- 
ing and engineering. When a data processing 
system is developed in the company, it must take 
account of these capabilities so that the system can 
contribute to proper planning for the use of these 
machines. 

There is no reason that a company that is 
Starting a data processing automation programme 
should complicate its problems by immediately 
attempting to bring engineering and _ business 
computing together organisationally, and for many 
years to come there will be many firms that will 
continue to keep the functions separated, either 
because there is no reason for bringing them 
together or because the effort is not worth the 
resulting benefits. However, the new equipment 
that has appeared and will continue to appear 
does make this joint operation a real possibility. 
The advantages and disadvantages will vary in 
each company. However, those firms that see an 
advantage in such joint use of equipment and some 
form of organisation must lay the groundwork long 
in advance of the actual merger, so that there can 
be gradual progress towards it. 
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Names and Notes 


The Original 


THt Metropolitain Life Insurance Company of 
New York is the largest life insurance company in 
the world (an indication of this ts the total of six 
million records kept at its New York office), and 
as it achieved the distinction of being the first 
company anywhere to instal a computer for com- 
mercial purposes when it bought a Univac 
computer in 1954, the British Computer Society 
scored a scoop when they got the third vice- 
president of Met-Life, John J Finelli, to speak to 
them recently on the company’s computer 
experience 

Not only have Met-Life lived with a computer 
since 1954—-they quickly invested in more com- 
puting capacity, so that today they use three 
Univae systems and have a fourth on order. 

For some time ahead [| can see that manufac- 
turers and computer users will be swopping some 
of the things Mr Finelli said because his ts a 
success story 

On economics -the aspect that kindles attention 

quickest. Mr Finelli intimated that Met-Life’s 
experience showed two important lessons: 
|. When taking over the fairly large operation 
done with electro-mechanical punched card equip- 
ment (or possibly with an electronic calculator) 
the computer should be able to reduce operating 
costs by 50 percent. This assumes that there have 
been no radical changes in procedures. 
2. Where a fair amount of systems engineering is 
done, and the procedures are changed to suit the 
new equipment, it would be disappointing if 
operating costs did not fall by a further 25 percent 
A further thought the vice-president offered was 
that a user should get a return of 70 cents per 
annum for every two dollars invested in equipment 
(ie. a return of seven shillings for every pound 
invested ) 

On costs he stated as a fact that using conven- 
tional punched card equipment it costs about 90 
cents per 1,000 cards to do a 12-digit sort of 
80-columns cards. With a machine of comparable 
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by Robot 


performance to Univac 2, the same sorting opera- 
tion would cost as much as | dollar 64 cents 
This demonstrated that the first generation of 
computers was not particularly efficient on some 
operations like sorting. However, with the new 
types of equipment now being offered by American 
manufacturers, the cost of the 12-digit sort would 
be reduced to 40 cents per 1,000 cards. This 
would offer more scope to programmers and 
systems engineers as in the past they had had to 
take much trouble to avoid computer sorting when 
designing procedures. 

Mr Finelli gave other comparative costs for jobs 
that might be done by punched card equipment, 
current) computers and ‘second = generation’ 
systems, and in the course of his short ‘ex 
tempore * talk touched on other topics such as the 
high cost of systems study ( not necessarily more 
expensive than developing any other type of pro- 
cedure change’) and the use of magnetic tape 

Asked whether there would be * any future’ in 
random access storage in view of new tape speeds, 
Mr Finelli replied that the battle between random 
access and serial access was still unresolved 
Much depended on the extent to which * real time ’ 
(such as airline bookings) were 
developed For in such applications random 
access Was important. But whether it would be 
useful in the * paper business’ was not clear. The 
speeding up of serial searching techniques might 
be adequate for that 


processes 


Last month a report in the Financial Times gave 
an account of the first (first discovered, that is) 
‘embezzlement by electronics. A member of a 
Wall Street firm is alleged to have diverted 250,000 
dollars of company money into his own personal 
brokerage accounts, and this was done by skilfully 
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altering punched cards. It has taken eight years 
for the firm to uncover what happened, and even 
after the discovery, investigators had to spend 
several weeks tracing exactly what happened. 

[ recall that last year at the British Computer 
Society’s Cambridge conference, the subject of 
auditing data produced out of a computer was 
discussed, and one speaker pointed out that most 
frauds have been perpetrated by exceedingly 
clever men, and that was a good enough reason 
for giving auditors certain safeguards — for 
example, a copy of the program to be kept locked 
away but run through once a year to enable the 
auditor to compare his program’s results with 
those produced by the computer department. | 
don’t recollect that these remarks were taken very 
seriously at the time, but they might be now. 


On display behind a large shop window in 
London’s Aldwych is a Stantec-Zebra computer, 
which Mr J Read, Publicity Manager of Standard 
Telephones and Cables managed to * borrow’ for 
his own purposes 

These are quite unsinister: Mr Read wants to 
give the man in the street an idea of what an 
electronic computer looks like, and at the same 
time give some notion of what ST and C do 
‘everyone knows we make telephones and cables 
and now they will know we make computers.’ 

This display encourages * spectator participa- 
tion’ with a device (a photo-electric one, I suspect) 
for starting up the computer from the street; once 
Started it proceeds to solve some equations which 
are printed on a large board. Then, suggests Mr 
Read, if the man on the pavement wants to go 
home and check them he can—also he can see 
how long it will take him to do so 

Will the show window, I wonder, produce any 
‘impulse buying? ’ 


By installing one of their 1202 computers in their 
Birmingham service bureau, ICT become the first 
computer company to invade the Midlands with a 
time-hire service (apart from English Electric, the 
‘native’ company whose computer centre was 
recently moved from Stafford to Kidsgrove). 

ICT, who have refrained from entering the time- 
hire business in London (their London computer 
centre was mostly devoted to demonstrating their 
machines to would-be customers, or running pro- 
grams for customer-organisations), estimate that 
the bureau will now attract the small and medium- 
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sized firms who predominate in the Midlands, and 
whose volume of data processing work would not 
justify a computer, but who would be keen to hire 
time for production control routines, in particular 
plant loading ones. In fact, the company will be 
demonstrating this type of computer application 
in a series of * open days’ at the bureau. 

Hire charges will be at the rate of £25 an hour, 
and programming charges will be £2 per hour of 
programmer effort 


DEMONSTRATED for the first time in London 
recently was the Burroughs document sorter * 
which will sort documents such as cheques at 
speeds of up to 1,560 a minute—in fact, of the 
sorters so far available it is the fastest. 

Burroughs were able to announce at this 
demonstration that Lloyds Bank had ordered one 
of these sorters. It will be delivered in 18 months’ 
time and will cost the bank some £35,000. 

The sorter operates by reading data printed in 
magnetic ink on documents (an article on this sub- 
ject--character recognition—begins on page 23 
and Burroughs say that people other than 
bankers have shown considerable interest in the 
company’s sorter and associated equipment. One 
does not have to search very far to uncover the 
reason why. 

As the equipment sorts (and reads) magnetised 
characters, it is capable of transmitting what it 
picks up directly into a computer system. This 
means that printing in magnetic ink becomes 
another input medium for computers, and as such 
could quickly rival punched cards and paper tape 
(magnetic tape as a direct input medium is still 
a non-starter), and could give rise to a family of 
equipment that would compete with punched card 
equipment 


Tue Southern Railway Company, whose systems 


were reviewed in ‘American Report’ (see 
February issue), are going to throw out their IBM 
705 computer, and introduce instead an IBM 7080 
system, a new complex recently announced in the 
USA. Principal features of this new giant are a 
2.18 microsecond access-time to any of up to 
160,000 characters in a main memory store, and 
the ability to transfer a character from tape to 
main storage in 1.09 microseconds. Also it takes 
up less space than its predecessors. 


* The sorter was commented on in the August! September 1959 issue 
of Avromatic Data PROCESSING 
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The Production-Sales 


Cycle at Heinz 


HE essence of a successful data processing 
installation ts, quite obvicusly, the care 
planning the system 
Mechanisation by itself solves no administrative 
problems, but it has the incidental advantage that 
it enforces effective organisation The more 
highly mechanised the system, the more efficient 
its planning must be 
generally recognised, and interest in the details of 
“orgamisation and methods * or * 
This brief account of how the H J 
Heinz Company forecasts sales and controls pro- 
famous 57 
preparations ts an attempt to appease some of this 


that goes into 


Phese simple facts are fairly 


systems analysis” 
IS widespread 
duction of | its variciies of food 
hunger for information 

The figure of 57 Heinz varieties is an arbitrary 
one. When all the different sizes of package are 
taken into account the true number of items in 
the inventory is about 190.) The various products 
are prepared and canned (or bottled) in three 
factories and they are distributed to the grocery 
trade from 30 warehouses in Britain 

The whole problem of planning production and 
sales may be expressed as the problem of keeping 
in these warehouses at all times the minimum 
inventory that will satisfy the demands of the 
market. If too few stocks are held, sales will be 
lost to competitors and protits will decline: if too 
many stocks are held, a disproportionate amount 
of the firm's capital will be unprotitably tied up 

The H J) Heinz Company believes that the 
working capital of many firms ts dominated by the 


ta 


mventory: in other words, there are too many 
goods, representing money, sitting for too long on 
warehouse — shelves It is this undesirable 
uneconomic state of affairs that every company 
tries to overcome in idealising or * optimising” 
the correspondence between its sales and its pro- 
duction. It is this type of problem for which a 
number of automatic data 
programmes are written 


large processing 


PLANNING PRODUCTION 

The H J Heinz Company employs a planning 
and distribution department to) reconcile sales 
forecasts and production schedules. The depart- 
ment plans production schedules on an annual 
basis, revises the forward plan each month and 
adjusts the production. schedules as) often) as 
The annual plan is 
revised and consolidated each quarter 


necessary, perhaps weekly 


In order to produce an effective plan and to 
keep it up to date it is necessary to have a 
continual flow of reliable information from two 
main sources: on the sales side it is necessary to 
watch the fluctuations of the market, and on the 
production side it is necessary to know the availa- 
bility of raw materials and the capacities of the 
factories to use them 


CENIRALISING SALES DATA 

The sales information comes from the com 
pany’s representatives through the sales managers 
iy the 30 distribution areas into which’ the 
country is divided strategically for the best distri- 
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bution. Each salesman has hundreds of customers 
on whom he calls monthly. The warehouses deal 
with about 5,000 orders every day, with an 
average of ten items to each order. 

Until quite recently, orders were passed by the 
warehouses, after shipment, to the local sales 
branch offices for invoicing, statistical analysis and 
posting to customers’ ledgers. Now, however, 
about half of all orders covering the midlands and 
southern England are dealt with through a 
centralised IBM punched-card installation in 
London. These shipped orders are now sent to 
London, where punched cards are selected from 
pre-punched banks of the subsequent production 
of invoices, sales statistics and ledgers. One card 
is selected to cover the customer's name and 
Thus 
there will be, for example, six cards for an order 


address and others to cover each variety 


involving five varieties 

The tirst run through the IBM machines pro- 
duces invoices only one copy, which is then 
summary 
which are tiled in order of Customers 


microfilmed = for cards, 


records — and 
The variety 
cards are then sorted and tabulated to produce 
sales statisuics of cach variety They record 


NC ld, 


values, from which complete statistics are com- 


quantities prices, discounts allowed and 


piled. On these statistics are based the estimates 
for future sales which will contribute towards 
determining the production schedules 


ALL ROADS LEAD LO THE CUSTOMER 
Heinz'’s hivities 


graph 
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ADJUSTING PRODUCTION SCHEDULES 

if in any month sales exceed the forecast, the 
production schedule is adjusted for the following 
month. Modifications may also be made to the 
production schedule at shorter intervals. 
Obviously major alterations to the production 
schedule cannot be made at short notice, as the 
purchase of many of the raw materials has to be 
planned some time ahead. A firm production 
programme usually covers five weeks. At the same 
time, long-term adjustments to the production 
plan are made at frequent intervals, based on 
assessments of the trends in sales and other 
factors. Broadly speaking, a fresh annual produc- 
tion plan is produced every three months, and it is 
under constant re-appraisal and revision. 


1. LOWANCK FOR FLUCTUATIONS 

Phere are seasonal fluctuations in the supply of 
vegetables and seasonal fluctuations in the demand 
for certain kinds of foods. Both these factors can 
weigh heavily on the shape of the annual produc 
tion plan. Tomatoes, for example, have to be 
processed during the months in which they are 
abundant and of good quality. At such a time, 
when there is heavy production of one item, the 
warehouse stocks of other items have to be high 
enough to compensate for a period of low produc- 
tion. As any one of the food products of the 
company may contain a dozen or more ingredients, 


Hlustration of 














many of which can only be obtained at certain 
seasons, it is apparent that the planning of produc- 
tion and the maintenance of economic inventory 
levels presents complex problems. 

Naturally, the can manufacturing schedules 
have to match the food schedules, and both involve 
carefully calculated anticipation of the supply of 
raw materials. An order for tomatoes, for 
example, has to be placed about eight months 
ahead; but estimates are constantly revised and 
brought up to date. Crops may be disappointing 
in quantity or quality, prices may fluctuate 
unexpectedly, strikes may affect the transport of 
raw materials, and a dozen other factors may 
affect the production schedule at any time. 

The object of the production schedule is to 
supply the customers with the goods they need. 
An essential step in the process is therefore the 
organisation of distribution. Goods are sent out 
to each of the distributing centres to match the 
sales estimates for each centre. Stocks adequate 
for the following four or five weeks are replenished 
weekly 


TYPICAL PROBLEM 

The pattern outlined in this article and set out 
in schematic form in the accompanying diagram 
is fairly typical of the problem facing many 
manufacturing companies today. It is apparent 
that the enormous number of variable factors that 
must be taken into account makes some form of 
automatic data processing almost an essential, if 
realistic production schedules are to be maintained 
and optimum inventory levels achieved which, 
whilst meeting sales requirements at any time, 
will also minimise costs. 


Stephen Rose writes: Far and away the most 
interesting feature of the BIM’s one-day confer- 
ence on computers in Glasgow last month was the 
Unilever film ‘The Electronic Computer in 
Commerce.” This first-class production, which has 
already had a wide showing, makes interesting 
viewing even for people who are well acquainted 
with computer techniques. As one delegate told 
me: ‘It is extremely helpful to get right down to 
basic facts again once in a while.” 
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By contrast, the ICT film ‘Time to Think,’ 
which was used to dispel post-prandial somno- 
lence, appeared artificial and unconvincing. It 
does a less effective selling job for computers than. 
Unilever’s non-commercial effort. 


Of the speakers, D T Caminer, chief consultant 
of Leo Computers, made the most useful contri- 
bution. After reading a sound paper on * How to 
Make an Appraisal’ he dealt most informatively 
with a number of searching questions from the 
audience. 

Mr Caminer admitted that firms with under 
about 2,000 employees were unlikely to find a 
computer economic and went on to discuss the 
alternatives: shared installations and _ service 
centres. He revealed that two Scottish insurance 


companies would soon be the first in Britain to 
share a computer, but he emphasised the practical 
difficulties inherent in such a project—joint opera- 
ting staff, allocation of operating times, and so on 


On service centres, too, Mr Caminer was less 
than enthusiastic. He admitted that, judging by 
experience in the United States, service centres 
would eventually provide a practical solution for 
the medium-sized concern. But he pointed out 
that computer manufacturers would be chary of 
investing about £200,000 worth of equipment and 
other capital sums in such centres without any 
guarantee that the installation would be 
adequately patronised by local firms. 

‘Will equipment become cheaper?’ one dele- 
gate wanted to know. Mr Caminer thought not 
He pointed to the price-tag of about £800,000 on 
the latest IBM model in the USA—an all-time 
high. There were, of course, cheaper computers 
coming on to the market, but unfortunately they 
could not do so much as the more expensive 
equipment and their use was often rather limited. 
On the other hand, the smaller firm’s operations 
are usually just as complex as those of a larger 
concern, especially in engineering, so that it was 
doubtful whether cheaper computers would find 
wide-spread application on commercial work. 

The BIM’s star turn for the conference was 
John Diebold, who spoke against an obbligato of 
sad fiddles that filtered through from a thé dansant 
in the next room. Though he was billed to speak 
on *A Review of Recent US Applications’ his 
paper in fact dealt with ‘Computer Developments 
During 1959... But he made amends for any 
disappointment his audience may have felt with a 
number of sparkling anecdotes, at least one of 
which is probably still doing the rounds in Scottish 
pubs. 


Abstracts from some of the papers read at this 
conference will appear in the May issue of 
AUTOMATIC DATA PROCESSING. 
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PLANNING AND PRACTICE—4 





Winding up 


the Study 


P T Bridgeman Urwick Diebold Ltd 


S 





Last month's article considered the 
selec tion and study of possible application 


areas lhe next phase is to show how 


the information obtained in the study is 
used to design a broad data processing 
system, and how the estimated cost of 
this can be compared with cost of existing 
methods to formulate the case tor or 


j 


against the use ot automat data 


processing. 


NCE. areas of work have been studied in 
detail they should be related to each 
other to reveal the possibilities that 

might exist for rationalising and integrating 
Phe main economies of automatic data processing 
systems arise from integrating roulines: the same 
input or filed information is used to perform, in 
the same dealt with 
The ability of 


computers to deal with more than one record at 


sequence, operations 


separately in existing systems 


the same time facilitates the consolidation of 
routines 

It is unlikely that in the preliminary grouping 
of areas all opportunities for integration will have 
been discovered and this stage of the study pro- 
vides a check on the initial grouping 

Closer examination of the detailed routines at 
reveal opportunities for 
integration which were obscure at the earlier 


stage 


this point may well 


Input, filed information and output can 
be systematically compared by using a chart such 
as the one below 
vertically and 


Items of data are listed 
columns are provided for the 
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different files and input containing the data. 
Crosses are inserted in the appropriate columns. 
The crosses appearing on horizontal lines will 
indicate the frequency of occurrence of the 
various data in the system. Instances of 
duplication of input or the input of data already 
contained in a file will become clearly apparent. 


Data Comparison Chart 
Customer Data Sales Data 


Daily Order 
File File 


Input 
Customer Code . 
Customer Name 
Customer Address 
Representative 
Terms 
Govt. Standard Reg 


Also, rationalising the output in the same way, 
apart from assisting in the design of the automatic 
data processing system, may show duplication in 
the existing reports and statistics, which could be 
eliminated 


COSTING THE PRESENT SYSTEM 


Detailed costs must be established for the 
present system, in addition to estimates of the 
cost of providing for the additional management 
needs which have been specified. Some assump- 
tions will probably have to be made in arriving 
at these estimates. It is usually convenient to 
compile cost data when a detailed study of the 
areas of clerical work is being done. The costs 
will be the present costs reduced by possible 
improvements to the existing system which should 
be revealed by the Deducting from 
existing costs the possible improvements is most 
important, and failure to do this may result in 
justifying an ADP system on economies which 
could be obtained within the framework of the 
present system. The most important elements in 
the present costs are labour costs, and the depre- 
ciation and maintenance of present equipment. 
Labour costs should be specified in sufficient 
detail to identify the cost of individual clerical 
operations 

Equipment costs should be taken on replace- 
ment values rather than on current costs which 
may be deflated because certain of the equipment 
in use has been written off 

The value of economies in space is not usually 
significant but in certain cases it can be very 
important. Where an anticipated expansion of 
staff which will necessitate new or enlarged 
premises can be avoided by using a computer, the 


study 


17 





cost of providing the additional accommodation 
should be taken into the cost comparison. 


DESIGNING THE DATA PROCESSING 
SYSTEM 

By this stage the staff engaged on the study will 
need to have been trained in computer systems. 
Knowledge of punched card systems is a useful 
background for those studying computers but it 
is not a substitute for computer knowledge. Most 
computers can be programmed to simulate 
punched card systems but the use of a computer 
on punched card routines is very expensive. If 
the application is best suited to punched cards. 
then punched cards should be used rather than a 
computer. The computer systems approach 
differs from the punched card approach and this 
is Why computer experience is needed in addition 
to general data processing experience. System 
design does not readily lend itself to the appli- 
cation of particular techniques, and it depends 
largely upon the skill of the staff employed 
whether or not a good data processing system 1s 
evolved 

One approach to the system design is to group 
the information to be output into period cycles. 
eg. daily, weekly and monthly, and then to plan 
routines for each of the cycles in turn, commencing 
with the daily cycle. The input and files required 
for computing and for compiling the information 
to be output can be determined and routines 
designed required when classifying 
period cycles. The cycles, in which routines are 
at present performed, may nave resulted from 
limitations in the existing equipment or system 
I ven though information produced may only be 
used at the end of the period, the existing 
operations may have to be cycled daily because 
the volume of data is too great for a single 
operation at the period end. It is necessary with 
time cycles as with all aspects of the existing 
system to distinguish between the needs and 
limitations of the business or organisation, and 
those imposed by the present equipment or system 

In spite of what has been said about the need 
for computer experience, it Is not 
necessary at this stage to attempt to produce an 
ideal computer system. The expenence is needed 
in taking decisions whether or not to perform a 
particular part of the system on the computer 
ke proposed computer operations should be 
recorded simply and should do no more than to 
relate input, and filed data to produce the various 
output data. The facility with which the system 
‘an be operated will vary with different computers 
and the manufacturers’ systems and programming 
staffs should decide how their own equipment can 
best meet the requirements. 

Careful attention should be given at this stage 


Care 1s 


systems 


to the flow of data to and from the computer. If 
the system is well designed it is unlikely that this 
part of it will change very much, whichever 
computer is eventually ordered. More detailed 
consideration can therefore be given to the data 
flow with the knowledge that the effort expended 
is not likely to be wasted. 

In designing the system of data flow to the 
computer the aim should be that the data arrive 
at the computer complete in detail. Any scrutiny 
necessary should have been made previously and 
codes and characters checked for accuracy 
Transcription into a form acceptable to the com- 
puter, eg. punched cards or punched paper tape, 
would then require a further check. Provision 
must be made in any system where information 
is stored within the computer for amendments 
and additions to be made to the filed information 
The most satisfactory ume for amendment will 
be during an operating cycle when the file is being 
referred to by the computer Amending data 
will usually arise from a different source from the 
normal input For example. in a_ production 
Scheduling operation the main input could come 
from the production budget schedules or cus- 
tomers’ orders but amendments to the product 
specifications would come from design moditica- 
tions. The flow of amendments would have to be 
planned up to the stage where it joins the main 
input flow 

Ihe need to refer to information held in the 
computer files when the computer is not actually 
operating on the file needs to be examined closely 
An analysis of the reasons for reference to the files 
will usually show that a fair proportion of them 
arise because of limitations of the existing system 
and when these are eliminated, the reference needs 
can be satisfied without serious interruption to the 
computer operating schedule. 

In some operations, reference to records 1s 
continuous and storage of the information in a 
computer is impracticable unless it has extensive 
facilities for random access to files. The need for 
random access to information can in certain 
circumstances preclude a routine from being 
transferred to a computer 
EXCEPTIONS 

Exceptions to the main flow of work must be 
examined for incidence of occurrence. It is a 
feature of computers that they can deal with 
exceptions but attempts made to include all 
possible exceptions have resulted in routines 
requiring excessive computer times and being as 
a result, uneconomic. Exceptions which occur 
infrequently or which cause undue programming 
difficulty should be dealt with away from the 
computer 

Up to this stage the system will have been 
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designed by the study team in isolation. It will 
have been based on information obtained at 
varying organisational levels and on the personal 
knowledge of members of the study team, no 
attempt having been made to obtain the agree- 
ment of those whose activities the projected 
computer operations will affect 

This approach is intended to give the study 
team the opportunity to design the system with 
a minimum of influence exerted by existing 
limitations. Once the system is designed, how- 
ever, it must be fully explained to the management 
and senior executives of the organisation and their 
acceptance obtained. 

This is a very important part of the study which 
should be carefully planned. Personnel, to whom 
the system is to be explained, should first be given 
a general appreciation of what computers are, 
what they can do and their advantages and 
limitations. The system which has been designed 
can be introduced as part of a normal meeting or 
series of meetings or in the form of a lecture 
followed by discussions. The purpose of present- 
ing the system in this way is twofold. Firstly, 
to test the system against the practical experience 
of those carrying out the functions at present and, 
secondly, to gain the confidence of the staff in 
the proposed system. Suggestions for moditica- 
tion and improvement should be welcomed and 
not regarded as criticism of the study team——no 
me person or group of 
monopoly of ideas 


persons can have a 
Furthermore, the incorpora- 
tion of the amendments will create the impression 
of the system being a effort and 
acceptance is likely to be obtained more easily 


SYSTEM SPECIFICATION FOR 
MANUFACTURERS 

The object of the specification fol 
manufacturers is to obtain proposals which can be 
compared one with another A system) speci- 
fication should set out the operations, time cycles 
and periods for producing information rhe 
content of input and files showing the number and 
form of 


collective 


system 


should be 
tabulated and the content of information to be 
produced, supported 
suggested forms of presentation 

Sufficient data should be included in the 
specification to enable manufacturers to recom- 
mend the equipment which would be needed to 
do the work, and no attempt should be made to 
anticipate the way in which they will recommend 
that their equipment should be used 

After studying the specification the manufac- 
turers will probably ask for one or more 
meetings to obtain clarification of various points 
and time should be allowed for this in planning 
the work of the study team 


characters for each item 


where practicable by 
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Proposals submitted by the manufacturers must 
be examined to see that provision has been made 
for all the requirements of the specification. It 
must be established that the equipment recom- 
mended can adequately deal with the volume of 
data to be processed and produced, when operated 
on a normal production basis. (How to evaluate 
manufacturers’ proposals will be the subject of a 
later article in this series.) 


{PLAN FOR CONVERSION 
The preparation of a plan for conversion to the 
ADP system at this stage is required for three 
reasons: os 
|. To show the likely effect of the computer 
on organisational structure and personnel. 
Po give an indication of the time conversion 
will take 
To ascertain the final element in the cost 
comparison, fe. the initial cost of system 
design, programming and parallel operations. 
lt should show the order in which the routines 
are to be transferred to the computer and 
proposed dates for the transfer 


MOST SUITABLE COMPUTER’ 
The case for the most suitable computer ts 
normally based on two sets of factors 


First, the economic factor is determined by 


relating the estimated cost of an ADP system 
based on the most suitable computer to the 
of the present system which are 
meeting the requirements of the 
proposed ADP system by the most efficient use of 
exisung equipment and stafl The cost of 
extending the existing equipment and staff to 
meet the anticipated growth of the organisation 
should also be estimated and included with 
existing costs on the assumption that the ADP 
system provides adequate capacity for expansion. 
Benefits claimed for the ADP system should 
be given a value wherever possible. Approximate 
values can and should be placed on benefits such 
as reduced inventories, better plant utilisation, 
greater sales penetration and better direction of 
marketing and selling 
Secondly, other factors 
cannot be evaluated (eg 
management, 


displac ed costs 


the cost of 


might arise, which 
reduced complexity of 
morale of personnel). The 
importance of these could be difficult to assess in 
a case where economic benefits are marginal. It 
is desirable that benefits which can be evaluated 
should be sufficient to justify the introduction of 
the ADP system while other less tangible benefits 
will further improve this case. Generally 
speaking, if a satisfactory case cannot be made 
on factors which can be evaluated, a conversion 
to an ADP system is not warranted 
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Integration 
or a 


Marketing 


rganisation 


In a highly competitive market 
Philips Llectrical has found a way 
to substantial administrative savings 
with. data handling — systen 
integrated from point of sale to 


planning top and control levels. 


Keith Bean 


SELLING organisation selling at competi- 
tive prices must observe certain basic 
principles if it is to stay in business. 

It must sell service. It must have the right 
product at the right place at the right time. It 
must have a_ sensible distribution of stocks. 
Supremely, since prices are keen, it must have 
economical administration. 

These considerations have led Philips Electrical 
Ltd to an interesting extension of its mechanised 
data handling which it is now implementing, 
region by region, throughout the country. 

“We don’t apply mechanisation for purely 
doctrinaire reasons, but in the system we have 
evolved we saw a way of taking advantage of new 
developments, making worthwhile savings at a 
comparatively small capital outlay” said Mr E N 
Evans, manager of the company’s organisation and 
methods department. 

Philips Electrical is the selling company for 
several factories making almost everything electri- 
cal. It markets such mass-produced lines as 
lamps and lighting equipment, radios and TV sets 
radiograms and record-playing equipment, tape- 
recorders, dictating machines, razors, blankets, 
health lamps and other appliances as well as more 
specialised products like X-ray and other pro- 
fessional equipment 


THE FIELD 


Its new system ts being applied in its lamps and 
lighting group and its electrical appliances group 

It controls the activities of more than 150 
salesmen, plus specialists, organised through six 
regions, each region having one or more branches 
and usually a depot, which ts also a small branch 

They market eight thousand different lamps and 
fittings. That is partly due to the lack of standard- 
isation in this trade, giving rise to vast variations 
In wattages, voltages, bases (or caps). finish, 
colour and type of lamp (for cars, photography and 
general lighting, for example). 

Indeed, the description and variety of the articles 
create one of the big troubles in mechanising the 
work. With such variations, a minimum description 
of an article can run to 30 or 40 letters and/or digits 

The company’s quest was for an integrated data 
processing system which it defined thus: * Simul- 
taneously, with the creation of an initial document, 
sufficient information should be obtained in such a 
form that without manual transcription it can be 
processed to produce the necessary paper work 
and information for management.’ 

Obviously, for maximum benefit, integrated data 
processing must start at the earliest possible stage 

in this case, receipt of the customer's order. 

Under the manual system this meant the creation 
of advice notes for the customer, at the depét and 
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branch and regional offices, followed by an invoice 
produced at “'. regional office. Then copies of 
invoices went to London for sales analysis by class 
of product, representative and so on. Stock 
returns went to London for financial stock valua- 
tion and to the commercial 
distribution and sales planning 

*We found, said Mr. Evans, * that apart from 
the colossal amount of work involved in manual 


departments for 


analysis we had also problems in the control of 
documents, since there was a tremendous amount 
of manual transcription. We found there were 
15 different stages of controlling documents—all 
quite necessary under the manual system 

“So we decided to adopt the principle of inte- 
vrated data processing whereby, as far as possible. 
all information 


regarding each transaction was 


obtained from one original document 


THE SOLUTION 
PROCESSING 


INTEGRATED DATA 


‘To do this we introduced Flexowriter Pro- 
grammautic machines into our branch and regional 
offices and we use them to produce the advice 
notes that cover each dispatch ol goods to custo- 
mers 
‘Simultaneously, we produce an eight-channel 
punched tape which contains the information on 
the advice notes to give us, when converted into 
punched cards, (1) the invoice to customer, (ii) sales 
statistics of all kinds. (i) financial stock records 
and (iv) stock Stores. 


branches and regional offices also type on the 


obsolescence control 
Flexowriter all other documents recording stock 
movements, such as stock transfers, returns and so 
on 

* We also 
all stock movements and from the tape we supply. 


using Flexowriters, summarise daily 


through punched-card tabulations three times a 
month, a summary for use by our planning and 
distribution departments 

* This return is based on the stock record within 
the stock point and a copy of the typewritten 
return is used daily to check physical stocks in the 
store. We thus have only one record of stocks 
within the stock 
eliminated.” 


point, and the bin record ts 

Accuracy under this system ts achieved without 
the complicated controls necacd in the manual 
system. - checking of one document against another, 
controlling of documents by number and value. 
calculation and checking of invoice extensions and 
so on. All these are cut out and replaced by two 
major checks: (1) the checking of the original 
rough order with the advice note at branch and 
(ii) comparison of the ultimate invoice with the 
copy advice note in the central mechanisation 
department at Croydon 
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THE MACHINE 

The Flexowriter, then, is an electric typewriter 
linked with a tape punch and it also has a reading 
head which can read information from a tape or 
perforated card. It can be used as a normal 
electric typewriter but, further, it can be program- 
med to type automatically information which is 
either read or keyed into it. 

The carriage of the machine is_ controlled 
entirely by the programme, and the machine, 
acting under instructions, positions the 
documents and types information into them at 
high speed. The information typed on the 
document is also automatically reproduced in the 
paper tape, either completely or in part since the 
punching into the tape can be selectively controlled. 

The machine's ability to read information is 
particularly useful 

It permits the recording of non-variable infor- 
mation in a master card which can be used to 
activate the Flexowriter. Thus a file of name and 
address cards can be made and used for preparing 
advice notes and a similar arrangement can be 
made for all articles sold by branches and depots. 
The pre-punched cards, once checked, eliminate 
the possibility of error 

The paper tape is the link between the Flexo- 
writer and language is 


coded 


Other equipment. Its 





we decided to adopt 
the principle of integrated 
data processing whereby, as 
far possible, all in- 
each 


formation regarding 


transaction was obtained 


from one original document.’ 














common, which means that it can be understood 
by all the organisation’s punched-card equipment. 
(Besides the selling company, the factories have 
their own installations, all standardised on IBM 
equipment —using the 604 electronic calculator 
and the 421 accounting machine.) An IBM 047 


converter converts the tape to punched cards which 
can then be used for invoicing, sales analysis, 
stock recording and so on. 

An important feature here is that such a con- 
version eliminates the most expensive and probably 
the least reliable aspects of punched card pro- 
pulling, punching and verifying. 


cedure 
THE SAVINGS 

The company estimates that the new system will 
save a substantial part of the administrative costs 
and should also bring economies in other depart- 
ments. 

* The decision taken, the implementing of these 


plans for integrated data processing, is sull of 


course a tremendous task,” said Mr Evans. 

* Besides demonstrating the advantages generally 
to all staff, the training of Flexowriter operators 
and the preparation of card files and other station- 


ery requires careful planning and a long period of 


hard work. 

‘We used one Flexowriter in a six-month pilot 
scheme at a typical branch and by operating it 
alongside the normal manual system proved that 
the claimed advantages could in fact be realised.’ 

The next step was the introduction of Flexo- 
writers to other branches ina similar way. Manual 
invoicing is continued in the regional office until 
after two months working experience on the 
Flexowriter. Invoicing is done centrally at Croy- 
don from the punched cards obtained. 

Ihe change to the new system is being done 
region by region, beginning with the Midlands 
region which went over on September | last year. 
The company expects that all its regions will have 
switched over by the end of September 1960. 

Concurrently with the preparatory work in the 
branches, the central mechanisation department 
(established in 1953) was installing the new punched 
card equipment needed to carry out the tasks of a 
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which can be used by companies large 
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central processing unit under the new system. 
Other preliminary work included the standardisa- 
tion of descriptions—-found to be necessary even 
between different departments within the organisa- 
tion—coding of all products and the formation of 
a team to ensure co-ordination of all interested 
departments in the development of the project. 

‘We had to establish a discipline for operation 
of the whole of the system which would give us a 
standard procedure at all our branches and stock 
points which it was impossible to achieve previously 
under manual methods. 

* Now integrated data processing will give us 
improved administration for a smaller cost. We 
expect: 

1. Over-all increase in efficiency (a better financial 
control of stocks throughout the organisation ’ 
improved efficiency in invoicing, etc) and ability to 
deal with our expanding turnover. 

2. A better service of statistical information 
which should be a big help to management, and 
3. Streamlining in the organisation generally 
which should result in the direct savings we have 
shown but also in other savings we were not able 
to budget in our initial cost appreciation.’ 

The company also sees the new system as in line 
with other developments taking shape —for example, 
the rationalising of its distribution and planning 
system to relate it more directly to actual sales. 
Improved electronic equipment in the central 
mechanisation department will help here with 
Statistics. 

“We have in mind the possibility of using 
commercial computers and are already using 
equipment which borders on the computer field,” 
said Mr Evans. 

‘It is essential, however, that the organtsation 
itself be streamlined and integrated even before 
we study the enormous problems and possibilities 
of a computer. 

* This is the aim of our new methods. We are 
working a sound integrated system which is simple 
to operate at the selling points and which will enable 
us at a later stage to take full advantage of modern 
electronic devices.” 


Data PROCESSING will contain a preview of the Business 
Filiciency Exhibition to be held in Birmingham from May 16-21, highlighting equipment 
and small to produce the following effects: 
economic mechanisation of otlice work, better communication of information and better 


control 
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Character 


€CO gnition 


or Banks 


Basic to any system of electronic accounting tor banks will 


be machines which can read and sort documents, it present 


money transfer arrangements are to be maintained. 


three methods have been evolved for readin 


So tar 


and sorting 


ag 
~ 
e 


bank documents / tbove in colour: E13B (top), Bull (centre) 


and Fred (bottom) typefaces] 


Hk banker's problem in organising his 
system is to deal with vast quantities of 
slips of paper. The ‘ slip’ method is very 
convenient for manual accounting systems. Once 
the vouchers are made out, records in this form 
are convenient to handle and can be sorted readily 
into any required order, so that entries can be 
made in the most efficient manner. Work can 
be divided between staff; and indeed the whole 
process is flexible 
For the banks, of course, the problem of pro- 
ducing vouchers is practically non-existent 
because by far the greater part of them are 
actually written by the customers who present 
them to the bank for attention. Cheques form a 
high proportion of such vouchers, and the credit 
slips also written by customers almost complete 
the task. The credits referred to include such 
items as entries passing through the Traders’ 
Credit system, dividends sent to banks to be 
credited to their accounts and so on, as well as 
the paying-in slips written by bank customers and 
their agents. The voucher system is, thus, not 
merely a convenient system so far as the banking 
accountant is concerned but is in fact a funda- 
mental feature of the business of banking. No 
bank could really contemplate any alternative 
method of originating entries or would dare to 
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R Hindle 


suggest to customers at the present stage that they 
should end their practice of writing cheques and 
instructing the bank to transfer funds in the form 
of a credit advice 

In the present situation the problem is to 
discover how to handle the vouchers as now used 
in a system requiring lesser human intervention. 
Cheques and credit slips are produced in all 
manner of ways; they may be handwritten or they 
may be printed in a wide variety of type faces on 
all kinds of keyboard or printing machinery. The 
variety of character form are infinite. 


MECHANICAL HANDLING 

rhe need clearly is for means for automatically 
handling vouchers, and for reading their data, in 
order to avoid a great deal of manual work, The 
need to sort vouchers accounts for a considerable 
proportion of staff time, while the remainder of 
the time is taken up in repeatedly reading the 
significant data from vouchers (amounts, descrip- 
tions and the identity of the accounts involved). 

The mechanics of automatic voucher handling 
have been worked out already. Three different 
versions for cheque sorting have been developed 
for banking use in the USA and one in France, 
whilst others are expected to come forward in this 
country. These have not come easily. Though 
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punched cards have been handled with great 
precision and speed in automatic devices for 
a long time the same techniques were not 
suitable for handling paper vouchers The 
material used for punched cards is of closely 
controlled quality and © stiffness, and the 
cards themselves are made to a_ standard 
size within a very close tolerance. The vouchers 
handled by banks vary widely in paper quality and 
in size. The range of qualities will have to be 
At the present time it seems that the 
sorters will handle the current standard British 
cheque paper but there is just a chance that it 
might have to be stiffened somewhat. It would be 
very difficult to standardise on a single cheque 
size. Manufacturers were asked therefore to pro- 
duce machines capable of handling intermixed 
sizes between the limits of eight inches by four 
and six inches by three (the range of size agreed 
between banks for cheques to be handled in 
manual systems) and the machines referred to 
above will do this quite happily. Credit and other 
vouchers will have to come into line with the 
cheque both as regards quality of paper and size 
and many banks are now in process of bringing 
this about 

Of course, for a machine to deal with vouchers 
automatically it must be able to detect their 
nature. If it is to sort, the machine must be able 
to read the key on which it is to sort; if it is to 
list it must be able to read the amount on the 
voucher, and if it is to post accounts it must be 
able to read the account identity, description of 
the item and amount 


reduced 


1 TOMATIC: READING 

Ideally, the machine should be endowed with 
the ability to read all the varieties of handwriting 
and print that exist on cheques. This has been a 
scientific dream for some time and appreciable 
steps have been taken in this direction within the 
contines of laboratories. In due course the 
problem may be solved completely. However, the 
banks have been realistic in this matter. It seemed 
to them that such perfection in- character 
recognition offering the kind of reliability that 
they must insist on having, in view of the nature 
of their business, would take a long time to 
develop and was almost bound to be prohibitively 
expensive if and when it came. How could they 
proceed meanwhile? 


NUMERIC CODE 

The first step was to restrict to numerals only 
the characters that they wished to be read auto- 
matically, with the addition of a few extra symbols 
which need not correspond with any characters 
familiar to the human eye and which would be 
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used to give instructions to the machine through 
the reading device. 

Is it practicable, then, to use numerals only? 
The following data have to be provided: 
1--The amount. Clearly this is numeric and can 
be represented by the proposed characters. 

2 —The branch of the bank to which the entry is 
destined. This is necessary because the majority of 
entries originate away from the office holding the 
operated account and have to pass through the 
clearing channels. A numeric code ts already in 
use for this purpose and though this may not be 
suitable for the future it is reasonable to assume 
that an alternative purely numeric identity can be 
provided 

3-- The account to which the item has to be 
passed. Almost invariably in the past an account 
has been identified by the name of the customer. 
Even on manual systems this has caused 
embarrassment due to accounts with similar 
names. The banks are resigned to the need to 
number their accounts (though, of course, 
customers will be known still by name, the 
number being for internal purposes only) and some 
are already proceeding on these lines 

4. The description of the transaction. This ts 
largely bound up with the question of the amount 
of description that is given on statements and in 
ledgers alongside every entry. This is a highly 
controversial matter but banks generally are 
coming round to the view that such cumbersome 
‘narrative’ has to be dropped. Cheque numbers 
will be given and also a limited range of standard 
abbreviations which can be represented, so far as 
the reading and computing equipment is con- 
cerned, by a numeric code. ¢ 

therefore, that there will be no 
difficulty in working with a purely numeric code 


It seems, 


tv AILABLE SYSTEMS 

Phe Bank of America, operating in California, 
has led the way in the matter of this limited form 
of character recognition suitable for bank use 
The bank commissioned the Stanford Research 
Institute to develop an automatic banking system 
and out of this came the basic recognition system. 

Research on behalf of the American Bankers’ 
Association followed up the Bank of America’s 
basic research and all the major accounting 
machine manufacturers in the USA combined to 
add refinements so that the resultant system could 
be truly universal in its application, capable of 
being read by machines produced by any of them. 
The eventual outcome was the type-font known as 
F13B and this was finally accepted by the 
American Bankers’ Association as the official 
form of code for use by American banks. It is 
desirable, of course, that banks should agree to 
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use a standard code because their work is so com- 
pletely interdependent. The F13B character form 
appears somewhat strange but nevertheless the 
characters are quite easily read by eye. 

In this country, starting work much later than 
the Americans, FMI have worked on a method of 
limited character recognition with scope similar 
to that of F13B. Discouraged a little by slow 
progress in the USA after such a promising start, 
many banks in this country have shown consider- 
able interest in this native development which has 
been given the code name FRED (figure reading 
electronic device) and they await the opportunity 
of comparing with the now successful E13B the 
outcome of the work being done in the EMI 
laboratory. The character form is a litthe more 
pleasing to the eye than E-I3B; and the makers 
claim some advantage in their reading technique 

A third version more recently presented by the 
Compagnie des Machines Bull, through their 
English associate De La Rue Bull Machines, is 
also under consideration 

There are other reading systems, of course, for 
instance those of Solartron and Intelligent 
Machines Research These were intended to 
provide more versatile facilities and consequently 
have been considered less suitable for banking 
purposes because of their complexity 


VETHOD OF RECOGNITION 


The three systems of recognition, F13B, Frrep 
and Bull, in their banking applications, are to be 
based on magnetic rather than optical principles 
The logic of recognition is unchanged by this 
choice, the two techniques being simply alternative 
methods of detecting the presence of ink. For 
magnetic detection the ink used in printing the 
character holds in suspension fine particles of a 
Magnetic material The reason for preferring 
magnetic detection is that the vouchers handled 
by banks are liable to contamination by means 
of rubber stamps, ink marks and the like and if 
these fall into the area occupied by the characters 
an optical system is liable to be upset 

The systems of recognition referred to have 
similarities in their methods. None are true shape 
recognition systems; in fact, all) see in the 
characters a simple binary code which conse- 
quently does not require elaborate recognition 
circuits. For their purpose banks are reconciled 
to the use of numerals only, plus a few characters 
which need have no particular significance to the 
human eye but which will be used to define the 
limits of the various blocks of information and 
will also serve to assist the logical circuits in 
identifying particular blocks. The most obvious 
way to identify a particular block is, perhaps, by 
counting digits from a datum point, eg. from the 
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leading edge of the cheque, but this is not 
necessarily a very tidy solution to the banking 
problem owing to the possibilities of misprints, or 
prints outside tolerances, or even the possible 
complete omission of a block. The amount, for 
instance, might not always appear in code at the 
time of voucher sorting. Tolerance difficulties 
preclude the selection of a block merely by means 
of timing from the datum point, though in fact 
such a timing method is used in some cases to 
detine very roughly the position of the block to be 
read but then one of the special symbols is sought 
for exact location of the block. These symbols 
are referred to as * inter-block ° symbols. 

Phe agreement to limit the range of characters 
to numerals, plus a few inter-block symbols, 
greatly simplifies the method of recognition. The 
F13B character is suited to the different techniques 
of the various manufacturers participating. One 


‘method breaks up the character into a coarse 


pattern as though a grid of squares were super- 
posed, each square being sampled to see if it is 
predominantly ink-covered or inkless. The result- 
ing binary pattern, or at least the significant parts 
of it that represent the essential differences 
between characters, provides the clues as to the 
character represented. This is a flexible system 
that can be adjusted to accept different type-fonts. 
An alternative method which is more completely 
allied to the particular character form examines 
the character through a narrow slot, sampling the 
height of the character at one time, detecting 
each change in the state of inking across the width 
of the character and intercepting it as an electrical 
pulse. These unidirectional (binary) pulses differ 
in their time relationship from character to 
character and the pattern produced by the reading 
head can be correlated with the standard patterns 
remembered by the logical circuits, the one with 
which it most closely agrees indicating the 
character being read. The F13B system provides 
four inter-block characters in addition to the ten 
numerals 

The FRED system samples each character five 
times, reading it as though it were divided into five 
vertical stripes. If the sample is predominantly 
‘black * (/e., if ink exists over the major part of 
the height of the sample) it indicates a binary ‘1’ 
but if it is predominantly * white’ (indicated by the 
absence of ink) it indicates a binary ‘0. It ts 
well known in other contexts that a single decimal 
digit can be represented by the permutations of 
four binary digits: the fifth sample is added in the 
case of FRED to act as a ‘start read’ signal. Four 
bits provide 2‘ — 1, or 15 possible characters, thus 
allowing for the inter-block symbols. Two of 
these additional symbols can be made to resemble 
‘10° and ‘11’ (4° can be represented also, but 
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banks do not contemplate any use for it) with 
obvious value in the representation of sterling 
amounts. Also the codes can be formed to have 
visual resemblance to alphabetical instead of 
numeric characters though the reader itself cannot 
distinguish between a numeral and its correspond- 
ing alphabetical character. 

Development of the basic FRED scheme using 
optical methods of reading took place when 
magnetics were introduced. Instead of sampling 
the character through a single slot each vertical 
stripe is now examined by a number of heads in 
the vertical dimensions, each one of the heads in 
the stack examining a section of the vertical 
column only. In order to interpret a vertical 
section as a * black,’ two adjacent reading heads 
must see a * black” in their own sections. Thus 
a visually fine line such as is used to make the 
character legible, if magnetically intense, will not 
give the impression of being a black column. A 
further development is likely to add greater 
theoretical redundancy which under certain cir- 
cumstances may give a higher degree of reading 
accuracy. 

The Bull method 


shares the principle of 


incorporating a binary code within the character 
but in a somewhat different way. The character is 
visually broken up into stripes with six inkless 
gaps between and as the whole character is printed 
within an eighth of an inch space the gaps are not 
immediately obvious at normal reading distances 


This system does not sample the character as 
before. Instead it detects the absence of ink. Two 
different widths of gaps are used in the character 
and the reader measures the time interval between 
the ink stripes. Four narrow and two wide gaps 
are present in each character and the code is thus 
a “two out of six’ scheme. The system thus has 
in a high degree a self-checking proof of correct 
reading. This system also provides 15 characters 
by this method, though presumably by dropping 
the “two out of six’ self-checking feature the 
system could be developed to provide 63 [2° 1] 
different characters. 


TYPES OF ERROR 

Two kinds of error can occur in character 
reading—one is to misread, je. to interpret the 
character wrongly. This is most serious. The 
other kind is to fail completely, ie. to reject. This 
is not quite such a worry to banks. The ability 
to reject rather than misread depends largely on 
the degree of redundant intelligence carried on in 
the code, and unfortunately the systems considered 
are made simple and therefore cheap by elimi- 
nating redundant data. The banks in assessing the 
character forms offered will have to pay a lot of 
attention to this aspect and only by careful 
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statistical analysis of a large number of readings 
are they likely to be able to satisfy themselves. 
It is interesting to compare, however, the steps 
taken in the three reading systems on this account. 
In the case of Bull, the use of the * two out of six’ 
check is a safeguard, the use of only two signifi- 
cant digits in a six-bit code providing quite a useful 
reserve of information. The F13B system provides 
some protection by defining the proportions of 
ink area in each sample which is acceptable as 
a‘l’ or a ‘0.2 Frep breaks up each sample 
vertically by the use of a multiple reading head. 
This system requires that two vertically adjacent 
blacks be detected before it will accept the sample 
asa ‘i. 

The E13B method is the only one to be seen 
actually in operation in a banking system and this 
must weigh heavily in the minds of those attempt- 
ing to assess the methods. It remains to be seen 
now if the other two methods can be proved to 
have advantages over F-.13B sufficient to outweigh 
the admitted advantage of being first to be put to 
practical use. 


R R HINDLE, the author of the preced- 

ing article, is Manager of Organisation 

Research and Development at the head 

office of Martins Bank Limited. Early in 

February, at the Ferranti Centre in Portland 

Place, he described how a Ferranti Pegasus com- 

puter was being used to process all the current 

accounts at a branch of Martins Bank in the West 
End of London. 

The Pegasus is being used for the posting of 
all normal debit and credit entries, including 
corrections, for the alteration of account informa- 
tion, the addition of new accounts, the removal 
of closed accounts and for the accumulation of 
statistics for management information, interest 
charges, etc. 

A check of each debit entry is made against a 
list of stops. Any stop found is rejected by the 
computer. The closing balance of each account 
or group of * set-off’ accounts is compared with 
overdraft limits. Any excess of these limits causes 
control information to be printed out for 
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managerial attention. Customers’ statements are 
printed periodically on a basis agreed with the 
customer, with provision for additional statements 
hy special request. 

Lists of debit and credit balances, with details 
of any items, are accumulated and 
printed out daily for return to the branch 


rejected 


THE METHOD 


lwo main files, the balance file and the history 
tile, form the basis of the system Both are 
stored on magnetic tape in account number order 
and contain the following information in respect 
of each account: (1) the balance file contains the 
account number, name, balance, report limit, 
overdraft limit, details of stopped cheques, and 
accumulated statistics for management informa- 
tion and the calculation of charges; (2) the history 
tile contains the account number, name, frequency 
with which the statement is to be issued, the 
balance and date from the previous statement, and 
the date, description and amount of each posting 
awaiting print-out on the next statement 

Both these files need to be updated each day in 
respect of the vouchers passing through the 
branch, and it is therefore necessary to transcribe 
the relevant details from the vouchers on to paper 
tape 


DAILY ROUTINI# 


All vouchers entering the branch pass daily 
through one of two listing operations: either the 
‘inclearing ’ or the 


‘waste. By adding a paper 
tape punch to a conventional accounting machine 
(Addo-X prototype is being used) the paper tape 
input is prepared as a by-product of the normal 
waste function. Details (account number, simple 
description and amount) from each voucher are 
keyed into the machine and printed on either the 
inclearing list or the waste sheet and simul- 
taneously punched into tape. Checked totals are 
punched at intervals and used by the operator to 
check the entries on the machine and by the 
computer to check data on input (It may be 
noted that no vouchers leave the branch office.) 

[he prepared data are taken (by hand at 
present) to the computer centre where they are 
processed They are read into the computer 
through a high-speed tape reader and stored on 
magnetic tape. During this operation the format 
of each entry is checked, each account number 
is checked against a check digit, and the amount 
of each entry is accumulated to produce balancing 
totals. Any discrepancies revealed by these 
checks cause the appropriate entries to be rejected 
and printed out for investigation. 

The entries stored on magnetic tape are sorted 
by the computer into account number order. The 
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R. Hindle, Martins’ manager of Organisa- 
tion Research and Development, watches 


how it comes out of the page-receiver 


sorted entries are then processed against the 
balance file. The account number, name and new 
balance for each account is punched out for the 
balance list. Other statistical data are adjusted 
and each closing balance is checked against the 
limits. When a balance exceeds the agreed limit, 
the limit is printed in the extreme right-hand 
column of the balance list, showing at a glance 
accounts that require managerial attention. All 
debit entries are checked against the stop list and 
stops rejected. New accounts are added to the 
tile in correct sequence and accounts which are 
closed are removed 

Following the balance file, the history file is run 
through the computer. Each entry accounted for 
in the balance file is written into the history file. 
The statement frequency of each account is 
inspected and, if due, details are punched out. 


PREPARATION AT THE BRANCH 

Data is prepared at the branch as vouchers 
arrive, and completed data tapes are ready for 
processing by about 3.30 p.m. (half an hour after 
the bank closes to customers). In the pilot scheme 
the total time required for computer processing 
is 17 minutes, including setting up. It is expected 
that when the processing is transferred from 
Pegasus I to Pegasus II, this time will be reduced 
by about one-third 


ACCURACY 

The whole operation is very thoroughly 
checked, both during the preparation of data at 
the branch and, automatically, during computer 
processing. ‘There is no doubt,’ Mr Hindle 
says, ‘that this book-keeping system has a far 
higher degree of safeguard against errors than any 
system that can be visualised, using conventional 
equipment.’ 
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from 


John Diebold and Associates, New York 


‘IMAGINATIVE USES’ 


Or 


Usually ac quired tor bread-and-butter 


jobs like payroll and costing 


SS? 


computers —— partic ularly the ones 


that are presently being built 


Ss 


have powertul (and unexploited) 
logical abilities to do work on 
sophistic ated “management science’ 


problems SO the door is open to 


new imaginative and profitable 


computer applic ations. 


I is always interesting to discuss “the next 
generation of computers, and to speculate 
on fantastic new speeds and ever-dwindling 
“miniaturisation. The vestpocket) computer at 
instantaneous speeds may indeed be round the 
corner, and although the price will probably be 
steep, the user will undoubtedly be * getting more 
for his million dollars... But in the meantime. 
perhaps itt may be well for industry in general to 
take time off from the breathless race to keep 
up with hardware innovations, and to ask itself, 

‘Are we really using what we've get?’ 
It is) worth 


noting that in gatherings of 
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Com puters 


computer users and management personnel, the 
question has increasingly been raised of late as 
to whether industry by and large has learned to 
use elfectively the logical abilities of existing data 
processing equipment. In any ADP installation, 
payroll, billing, general accounting, and similat 
applications are usually undertaken first, because 
of the familiarity with 


Operauions 


mechanisation of such 
But one reason for disappointments 
thus far experienced ts that where such operation 
have been mechanised, additional economies are 
Clearly, what is called for here 
is systems planning that will provide management 
ith entirely new types of information fer decisiot 
making information that it never had before 


nat Impressive 


As a company gains experience with its com 
puter, must be 


attention, in order to get 


non-routine applications given 


Increasing computer 
‘payout’ by turning it to preblems that heretofore 
could not be handled economically, if at all. New 
and imaginative uses must be discovered 
*Management-science’ types of problems must 
be increasingly tackled, in the areas of optimum 
production scheduling 


investment 


minimising of inventory 
solution of transportation problems, 
where the objective is to minimise combinations of 
transport, Warehousing, and manufacturing costs 
More and more * imagineering ~ must be applied 

The following paragraphs bring together repre- 
sentative case examples of imaginative uses of 
computers. They are typical of applications that 
can add effectively to returns, often with relatively 
small use of computer ume 

One of the interesting phenemena attending 
the use of computers by chemical and petroleum 
companies is the wide variation in the level of 
activity with respect to computer usage from 
company to company. Among those who are 
taking full advantage of computer potentials ts 
Monsanto Chemical Company. 

At present 


in St. Louis an 
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Monsanto has 
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IBM 704, and a 140-amplifier analogue which ts 
shortly to be expanded to 228 amplifiers. In 
Texas City, Texas, and in Springfield, Mass, 
Monsanto has two IBM 650’s. The IBM 702 1s 
used entirely for the general accounting work of 
Monsanto for all divisions. Before the installation 
of the 704, scientific and engineering digital 
computation was also done on the 702 


Phe two IBM 650 computers are used primarily 


for accounting, with a small amount of scientific 
computation as the accounting load permits. The 
IBM 704 is used cntirely for scientific and 
engineering applications, and for all studies that 
are not acc 
word. It is 


ounting in the narrow sense of the 
available for use by all segments of 
the company. This wide variety of computing 
capability provides Monsanto with as much and 
probably more computational facilities than any 
ther of the leading chemical companies 

In addition to such non-accounting applications 
as determination of manufacturing schedules and 
economic and market study problems, the follow 
ing are some of the interesting applications being 


performed at Monsanto 


OPERATIONAL RESEARCH AND 
OPERATIONS STUDIES 
There are several applications in this area, the 


first of which use of the 704° for petroleum 


blending calculations—need be mentioned only 
briefly because it is now quite commonly used by 
petroleum companies. The use of linear pro- 
gramming techniques to determine minimum cost 
blends of several refinery streams to obtain final 
blended petroleums has been described widely. 
Monsanto is also studying, at present, methods of 
simulating the operations of the refinery on the 
computer, 


An application unique to Monsanto has been 
the development of a computer program to calcu- 
late granular fertiliser formulations, and to 
provide this as a customer service. Monsanto 1s 
a large producer of basic raw materials consumed 
by the fertiliser industry. By making available a 
method of determining minimum cost formula- 
tions of fertiliser materials that will meet all the 
necessary requirements, the company increased its 
sales greatly 


The computer solves a set of nonlinear, dis- 
continuous algebraic equations which express 
heat. material, and moisture balances as well as 
considering certain operational features of the 
formulator’s — plant The computer program 
determines, for a given fertiliser grade for a given 
customer, formulations which will minimise his 
raw-material costs and maximise the efficiency of 
his plant. To date, more than half a million 





BMITTER A. J. SPEZIALI 
PERCENT KILI 
\1 1OPPM 2.5PPM 
(MW) (MH) 


\1 | 


(A) 


\ B 
1) I 
G H 
J K 
M N 
P Q 
COMMENTS 

NO FURTHER INTERESI 





19999 PSEU DOTHIOHY DANTOIN 


ORGANISM, HOST, OR OBJECT 


APPLICATION SCREENING REPORT 


(33/57 

PERCENT KILI 

K A] ()] 
OO) 


QO AT | 
() 


DATI 








Print-out of screening report 


The report contains the compound number and name according 


to Monsanto numbering system, coded structural chemical information, and other information as 
to the effectiveness of the compound for the particular application for which it was tested. 
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tormulations have been calculated on the com- 
puter. 


INFORMATION RETRIEVAL AND 
REPORT WRITING 

Screening reports for chemicals prepared or 
studied in Monsanto laboratories are prepared by 
scientists in certain applications research groups. 
These reports are one-page forms which give the 
name, structure, and serial number of the com- 
pound, the name of the chemist who prepared 
it, and his location, the raw data obtained in the 
screening Operation and the evaluation of the 
compound as a result of the screening test. These 
one-page reports are now prepared in six copies 
by the computer from a carbon copy of the 
research man’s laboratory notebook and from data 
about the compound from the chemist. (See 
figure on page 29.) 

To date, thousands of screening reports have 
been printed, and many scientists have been 
relieved of the daily chore of filling in forms and 
transcribing data. A backlog of chemicals to be 
screened has been virtually eliminated, and the 
scientists are now able to spend their time in 
more creative, stimulating, and profitable pursuits. 

The procedure is as follows: the carbon cops 
from the laboratory notebook is removed and the 
data punched in cards as a routine process. These 
data cards plus the computer program are fed 
into the computer. Stored on magnetic tape is an 
up-to-date list of chemical names, and a list of 
chemical structures. These structures have been 
coded in a very simple way for the computer. The 
computer operates for a few minutes and then 
produces six copies of the desired reports. These 
are put in the mail and thus the screening labora- 
tory has fulfilled its reporting requirements to 
supervision, management, development, and others 
involved. 

Methods have also been developed to search 
the files of chemical structures in such a fashion 
that any arbitrary search question can be 
answered. A chemist may wish to search for all 
compounds that contain two specific groups on a 
benzene ring such as nitro and amino groups, or 
he may wish to find all derivatives of a certain 
compound. Monsanto has developed, although it 
is not completely perfected as yet, a method of 
answering these questions on the computer. 

Computers will be used for retrieval of various 
kinds of information. Magnetic-tape and magnetic- 
dise storages offer opportunities for storing large 
files of information—ie, development data, 
research data, market data, and so on. A com- 
puter program can then be used to search these 
data for certain specific items. There are some 
thorny theoretical problems of indexing and 
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classification involved, but these are expected to 
be solved in time. 


A UNIQUE METHOD OF FILING 

A way of utilising the full economic advantage 
of electronic data processing to do the complete 
work of maintaining and processing stockholder 
records has been developed by the First National 
Bank of Boston. (The bank uses the large scale 
Minneapolis-Honeywell Datamatic 1000 system 
for its electronic data processing activities.) The 
breakthrough was made possible by an ingenious 
filekeeping method, * Name Code Generation.’ 


THE PROBLEM 


The basic problem was to maintain records in 
alphabetical order with respect to each issue of 
stock for which the Bank acts as transfer agent, 
and to post on an average some 6,000 transactions 
per day to the file cf over 900,000 accounts. 
Classically, the only practical way that this has 
been done on any kind of automatic or semi- 
automatic equipment has been to assign to each 
account a number in such a manner as to preserve 
the alphabetic sequence. 

This ts quite different from most applications. 
where files may be maintained in numerical 
sequence, with little or no regard to alphabetical 
order, and where an account number may be 
recorded on most input media. Unlike the latter 
instances, in transfer work every transaction must 
be referred to the file and a number assigned to 
it—a task which is time-consuming and laborious 
It is costly as well—some transfer agents have 
expressed the opinion that the added cost of this 
work is sufficient to offset any savings that might 


be realised from mechanical or electronic equip- 
ment. 


First National Bank felt that the problem could 
be resolved by using the computer to generate its 
own key, or account number. This number would 
maintain the file in alphabetical order and also, 
being unique, would enable the machine to 
locate accounts and post to them, as well as insert 
new accounts in proper position. 


A PRACTICAL SOLUTION 

“Name Code’ is a practical solution to the 
problem of maintaining large files in alphabetical 
order where the volume of daily transactions is 
relatively small—in the case of The First, 67/100 
of 1 percent of the accounts on the file are 
affected daily. The calculation of the key is rela- 
tively slow, by computer standards, and could 
become a significant factor in an active file. 
Hence, the code is not designed to substitute for 
numerical filing systems where they can be used. 
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MORE THAN SIX 
WORDS WHTH A 


The latter are normally the most efficient in 
machine operations. 

“Name Code’ can be defined as a set of rules 
under which the computer automatically selects 
16 alphabetic characters from the stockholder’s 
name, or the legal title in which the stock is 
registered. These characters are thereafter used 
by the computer for sorting, filing, and posting 
Operations in place of an ordinary account number. 
In general, the routine defines as a * word’ any 
character or group of characters in the title that 
are followed by a space 

To the computer, ‘Charles R White’ is three 
words. Certain words commonly found in titles 
are momentarily accepted, 
rejected in 


recognised, and then 
generating the code 
‘the, ‘of. and the ampersand symbol (&) 
‘Miss* and *Mrs,’ when they appear at the 
beginning of a stockholder’s name, are similarly 
rejected in generating the code. 


These are ‘in, 


KEYING THE BASIC 
Since, of 


WORD 

course, the computer itself is 
unfamiliar with a filing system as such, it is 
necessary that the basic word in the ttle, undet 
which the item is to be filed, be keyed so that the 
computer may recognise it. This is accomplished 
by having the typist, when she prepares a new 


UNT CODES GENERATED FROM TITLES 


C 7 ALCOATIN 
40 GREE 

BOSTON MASS 

WILLIAM+ANDERSON 


566 GENEVA AVE 
NEWTON MASS 


ANDERSON 


MRS WAL TER ,GEORGE-BERNARC 
KES ST 
TOWN NY 


BERNARD WALTERGE 


3 RG SE*BERNARD JR 
KE 


OWN NY 


*CALLISTER AND MARY 
TRS 
H "ST 
BURL NG STO N MASS 


MRS MICHAEL PETER- ~~ ta Y AND 
JON of vaev OOWNER 

ABE AVE 
BC 9ST ‘ON MASS 


MISS CLARA KATHRYN-EMERSON AND EMERSOCL 
MISS MARY ELLEN EMERSON JT 
TEN pak 


132 RUE 
BOSTON MASS 


PHILIP He FRI EDMAN AND FRED DER! cK FRIEDMPH 
S BENSON JOINT TRUSTEES U 

THOMAS B HARRISON F/B, 0+ SMARY 

sng any 


BC 
wii TMAN MASS 
PHILIP HeFRIEOMAN AND FREDERICK 


S BENSON JOINT TRUSTEES U/W/O 
TH “ET B+HARRISON 


|HFRHARR 


wi TMAN MASS 


APRIL 1960 


Stock certificate or a transfer record, place one 
or two colons in the proper location in the title. 
Only the high dot appears on the document, since 
the bottom dot has been removed from the type 
bars on the typewriters. This dot permits visual 
examination of the source data to determine that 
the colon has been properly positioned. As a 
by-product of the typing operation, punched paper 
tape is prepared, which is subsequently used as 
input to the computer system. 

Che typist must follow certain simple rules in 
preparing the original documents: She must place 
one colon in the space which would otherwise 
appear immediately before the word in the title 
under which the account is to be primarily filed. 
If a fiduciary is named, a second colon must 
precede the given (first) name of the first bene- 
ficiary mentioned; if no beneficiary is mentioned, 
then the second colon must precede the surname 
of the principal 

Under a carefully defined set of rules, the 
computer then proceeds to extract from the 
*colonated’ words, and from other words in the 
title, the key of 16 alphabetical characters. These 
characters are chosen as a strict function of the 
number of words in the title. (See figure.) 


REDUNDANCY 
600 PEOPLE NAMED ‘JONES’ ! 

In any reasonably large file there is a great deal 
of similarity in names or titles. In fact, precisely 
the same name may appear frequently. The First 
of Boston has 600 Joneses listed as owners of one 
stock issue alone! Since the code is based upon 


the name alone, duplicate keys also appear. In 


experiments with its own stockholders’ list of 
approximately 23,400 accounts, the bank found 
that it had a total of 686 redundant keys. To put 
it another way, 97 per cent of the keys were 
unique, 3 percent were redundant. The program 
therefore had to take cognisance of the fact that 
redundant keys could and would exist. 
Approximately one-half of the day’s trans- 
actions are debits—certificates of stock being 
surrendered for cancellation as a result of a sale 
or some similar activity on the part of the stock- 
holder. In each case a certificate number is known 
and must be recorded. Hence, the computer is 
instructed, when it finds an account with a key 
the same as that on the transaction, to look for 
the number of the certificate being surrendered. If 
it finds it, and the number of shares agree, and it 
has not been previously recorded as surrendered, 
it posts the surrender date and adjusts the ledger 
balances accordingly. This reduces the 
redundancy factor to 1} percent—those where 
credits, or certificates issued, are involved. In this 
instance, the computer is instructed to check the 
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file to see if one or more accounts have the same 
key as that developed from the title on the new 
certificate. If such redundancy does exist, it 
examines each word in the title of the certificate 
and compares it with that on the file. If a 
similarity exists, it checks the street address of the 
stockholder, word for word. 

If these comparisons are satisfied, the certificate 
is added to the account. If the comparison is not 
satisfied, a mew account is opened and_ the 
certificate is posted to it. 

The only mistake the computer can make under 
the program is to open a second account for a 
stockholder when he should have but one such 
account. This might be the result of some minor 
variation in the way an address is stated, which 
would be obvious to a human being. To guard 
against this possibility, whenever the computer 
Opens a new account on the file, and there are one 
or more accounts already on the file with identical 
keys, it reports the new account so opened, and 
gives the details with respect to the other account 
or accounts, with the same key. This report is 
then scanned to determine whether or not the new 
account should be consolidated with one that is 
already on the file. The bank’s experience to date 
indicates that there are only three or four such 
items to be examined each day. 

The First operated this routine on its computer 
for a number of months and, after exhaustive 
tests with about 10 percent of its files, decided to 
proceed with the work of converting the remaining 
810,000 accounts to this system. 


INTER-COMPANY DATA PROCESSING 

There is growing interest in intercompany data 
processing. This calls for imagineering of the first 
order, for it envisages tremendous economies in 
business transactions between a company and its 
customers and suppliers. Companies with internal 
integrated processing systems must now convert 
their data into conventional language documents 
before sending them to another company. In 
turn, the company receiving the data must 
reconvert them so that they will feed into its own 
ADP systems. * Conversion centres” at the input 
and output ends of ADP involve large clerical 
forces. They could be eliminated by the use of 
intercompany data processing. 

It is conceivable that punched cards could be 
used for orders and catalogue information, for 
vendors’ packing slips, and the like—all utilised 
in the data processing systems of all companies 
concerned, 


THE ‘COMING REVOLUTION’ 
The opportunities here have increasingly been 
engaging the interests of computer people, and 
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some have, indeed, characterised the movement 
as ‘the coming revolution in information handling.” 
Developments in magnetic ink character recogni- 
tion, and the demonstration that so far-flung and 
heterogeneous an industry as banking can agree 
on standardised document format and types, have, 
perhaps, brought us nearer to the * revolution” 
than many realise. 

Rudolph Borchardt, General Supervisor of 
Data Processing for Western Union Telegraph 
Company's Market Research Department, has 
pointed out that a great deal of systems and forms 
standardisation in industry will have to precede 
any large-scale application of automatic encoding 
and conversion. Sequence of information and 
positioning of data would have to be standardised 
largely on purchase and sales order forms. As 
banks have found out with cheques, while it is one 
thing to standardise on your own company’s forms 
over Which you have complete control, it is quite 
another story to try to standardise other com- 
panies’ forms that are sent in 

The sort of universal effort would be required 
that many years ago resulted in the Universal Bill 
of Lading. But the potential savings from = an 


industry-wide program are worth considerable 
effort. 

Mr. Borchardt visualises business forms printed 
in human language and simultaneously coded in 
machine language as only an intermediate stage 


business forms in) human 
language altogether. (However, magnetic ink 
recognition may make this _ hard-to-reach 
objective not necessary literally.) It is not con- 
sidered far-fetched to think of computers, 
located on the premises of different companies. 
conversing with each other * on-line.” This could 
involve transmitting order information from 
company A to company B, and then, by reversing 
the communications flow, transmitting a series of 
invoices for accomplished shipments from com- 
pany A to company B. 

To further intercompany data processing, trade 
associations and professional groups will have to 
concentrate on such items as: 


before eliminating 


1. Standardisation of material specifications 
within each industry. 

. Standard terminology. 

3. Uniform positioning of data on business 
forms. 


_ Standardisation on one universal machine 
language for business data interchange. 


AIRLINE PURCHASING 
Along with the developments in banking, air- 
line purchasing is perhaps one of the most effective 
continued on page 44 
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Features of the Emidec 


1100 Computer 


NE of the first computers with magnetic 
core and transistor construction through- 
ul bE midec 1100) was | primarily 


{ 


developed for di 


ita processing in commerce and 
industry 

Designed and constructed by EMI Electronics 
Ltd, Emidee 1100 embodies experience gained as 
a result of many years in the electronics field 
Although EMI has long occupied a_ leading 
position in the electronics industry, major commit- 
ments, especially on defence projects, prevented 
entry specifically into the computer field until 
the last five vears. However, this situation had 
the advantage than when an entry was made, the 
development of computer applications over the 
previous ten years could be reviewed in the light 
of the best electronic techniques becoming avail- 
able to produce a computer system which may 
be considered as the first of the new generation 

In fact during the years 1955 and 1956 
activity was concentrated on consideration not 
only of the most suitable characteristics for a 
computer to be deployed on commercial applica- 
tions, but also of developments in electronic 
techniques which could provide the best means of 
meeting the requirements. During 1957 this 
activity resulted in drawing up the specification 
of the Emidec 1100 system 

The initial field of work for which electronic 
computers were designed and built was mathe- 
matical, with a particular emphasis on speed of 
computation. However, before long the applica- 
tion of computers to commercial and clerical work 
was taken up, using in the first place machines 
originally intended for mathematical and scientific 
work. It soon became clear that the new field 
of applications differed markedly in a number 
of respects, but particularly in the amount and 
range of data to be presented to the system and 
processed by it, and, in many cases, the quantity 
and variety of results to be produced 
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A general view of an Emidec 1100 


system. The main cabinet contains the 
computing units, drum and butler 
stores and control circuits for all 


peripheral equipment 

In view of the many significant differences that 
affect the suitability of a system, it was realised 
that if a computer is to be fully effective in 
application, then the purpose which it is to fulfil 
must be carefully defined, and the resulting 
requirements fully assessed 

From the start, therefore, no attempt was made 
to compromise between the requirements of com- 
mercial applications and those of scientific or 
mathematical work. In determining the design 
and characteristics of Emidec 1100, only those 
factors were considered which are of significance 
in the field of commercial applications. This did 
not, of course, mean that the computer would 
thereby be rendered ineffective in the mathe- 
matical field, since any computer which is to be 


Continued on page 35, column 2 
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Function 
No. 
0 Halt 


Function 


Register- 
Register transfer 


Shift Left 


Shift Right 


Double-length 
Shift Left 


Double-length 
Shift Right 


Collate 


Add 


Subtract 


Multiply 


Divide 


Test Zero 


EMIDEC 


Effect 


Cease operation and await 
manual restart. This func- 
tion can be made condi- 
tional, according to. the 
digits of the address in 
relation to the setting of 
switches on the monitor 
desk. 

Replace the contents of 
register b by those of 
register a, leaving register 
a unchanged. 

lake the contents of regis- 
ter a, shift them by the 
number of places specified 
in c, and replace the con- 
tents of register 6 with this 
result, leaving tegister a 
unchanged. 

Take the contents of regis- 
ter a, shift them right by 
the number of places speci- 
fied in c and replace the 
contents of register 4 with 
this result, leaving register 
a unchanged. 

As Function 2, but operat- 
ing on registers a and 
a+ 1, and 6 and b + 1, 
As Function 3, but operat- 
ing on registers a and 
a+ 1, and b and b + 1. 
Collate the contents of 
registers a and 4 and trans- 
fer the result to register 10. 
Add the contents of register 
a to the contents of register 
b, placing the sum in 
register b. The contents of 
register a remain un- 
changed after this opera- 
tion. 

Subtract the contents of 
register a from the con- 
tents of register hb, placing 
the difference in register h, 
the contents of register a 
remaining unchanged. 
Multiply the contents of 
register a by the contents 
of register b and place the 
product in registers 8 and 
9. The contents of registers 
a and hb are unchanged 
after this operation. 

Divide the double-length 
number contained in regis- 
ters 8 and 9 by the con- 
tents of register a, placing 
the quotient in register b 
and leaving the remainder 
in register 9. 

If the contents of register 
a are zero, proceed to the 
instruction in register 4; if 
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Function 
No. 
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Function 


Test Non-zero 


Test Positive 


Test Negative 


Transfer from 
Drum 


Transfer to 
Drum 


Input Block 
Transfer 


Output Block 


Convert Decimal 
Input 


Convert Sterling 
Input 


Alphanumeric 
Input 


Effect 


not, continue with the next 
instruction in sequence 

If the contents of register 
a@ are non-zero, proceed to 
the instruction in register 
b; if not, continue with the 
next instruction in 
sequence, 

If the contents of register 
a are positive or zero (Le 
if 135 is zero) proceed to 
the instruction in register 
b; if not, continue with the 
next instruction in 
sequence. 

If register a 
negative 


contains a 
number (i.e. if 
D35 is one), proceed to 
the instruction in register 
b, if not, continue with the 
next instruction in 
sequence. 

Transfer from the drum 
address specified in D18—31 
the number of 4-word 
blocks (up to 16) specified 
in [1D32-35, to registers a, 
a + 1, etc. 

Iransfer to the drum 
address specified in DI8-31 
the number of 4-word 
blocks (up to 16) specified 
in 132-35, from registers 
a, a + 1, etc. 

Transfer the contents of 
the buffer of the input unit 
specified in 1D32-35 to 16 
consecutive registers, start- 
ing at register a 

Transfer to the buffer of 
the output unit specified in 
132-35 the contents of 16 
consecutive registers, start- 
ing at register a 

Take from the buffer of the 
peripheral unit specified in 
1D32-35 the number of 
characters specified in 
D28-31. Convert these 
characters from decimal to 
a binary number, and place 
the result in register a. 
Take from the buffer of the 
peripheral unit specified in 
1D32-35 the number of 
characters specified in 
D28-31. Convert from 
sterling to binary pence 
and place the result in 
register a. 

Take from the buffer of the 
peripheral unit specified in 
D32-35 the number of 
characters (not more than 
12) specified in D28-31, 
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CODE 


In the following notes the 
register specified in address a 
is referred to as ‘register a’ 


Function Function 


No 


Effect 


and stack in registers a and 
a + 1 in 6-bit coded form 
Convert Decimal Take the contents. of 
Output register a and convert them 
decimal number 
Iransfer to the buffer of 
the output unit specified in 
1932-35 the number of 
decimal digits specified in 
128-31 
Convert Sterling Take the 
Output 


to a 


contents of 
register a and, regarding 
them as binary pence, con- 
vert to a sterling number 
Iransfer to the buffer of 
the output unit specified in 
1032-35 the number of 
sterling digits specified in 
D28-31 

Transfer from registers a 
and a 1 to the buffer of 
the output unit defined by 
132-35 the number (up to 
12) of alphabetic charac- 
ters specified in D28-31 
Subtract from register 


Alphanumeric 
Output 


Count lest 
the contents of register a 
If the contents of register 7 
are reduced to zero by this 
operation, continue’ with 
the next instruction in 
sequence; if register 7 is 
non-zero, proceed to the 
instruction in register 4 
Double-length As Function 7, but operat- 
Add ing on registers a and 
a+ 1, and 6 and b + 1 
Double-length As Function 8, but operat- 
Subtract ing on registers a and 
a+ 1, and b and b ] 
Operating Speeds 
The speeds at which the Emidec 1100 performs indi- 
vidual program steps may be assessed from the following 
summary of the times required for each function; in 
every case the time stated is from the start of the 
relevant instruction to the start of the following 
instruction 


FUNCTION TIMI! 

Add, Subtract, Collate, Transfer 150 microseconds 

Multiply 1260 

Divide 1450 

Shift Left or Right 165-400 

Test Functions oh Sy <2, ee 

Drum Transfers 16-38 milliseconds 

Peripheral Unit Block Transfers 1200 microseconds 

Input Conversions 260-1100 

Input Alphanumeric 330 

Output Conversions 3000 

Output Alphanumeric 290) : 
The above times include access times, for example, in 
the case of the arithmetic operations three access times 
are involved, two for the sources and one for the 
destination. The time for any instruction modification 
is also included 
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effective over a sufficiently wide range of commer- 
cial work will still retain the basic characteristics 
necessary for mathematical work. It was not so 
much a direct between separate and 
differing facilities as a change in emphasis that 
was required. 


choice 


In determining the requirements that would 
need to be met by a computing system which was 
to have the widest possible range of applications 
in the commercial field, it was clear that the 
detailed attributes of the system were of far less 
moment that its general qualities. Although it 
is sull quite common to attempt a comparison of 
machines by tabulating their specification details, 
such a comparison has little real value, since it 
in no way relates the machines to the applications 
on which they will be deployed, and the variation 
from application to application can be so large 
as to make the assessment meaningless. Thus 
the first step was to determine the general 


qualities to be expected of a computer whatever 
the application it was to be deployed on. 


Although even here it is impossible to assign 
to these qualities any order of significance, a 
number were considered essential: — 


1. Reliability. The particular characteristic of 
electronic computers which has over the years 
received the greatest publicity is without doubt 
their speed of operation. Their first use on mathe- 
matical work made possible the solution of 
problems which would otherwise have taken 
years. However, this very advantage has meant 
in many cases that no rigorous demands needed 
to be made on a computer with respect to the 
time-scale within which a job was completed: if 
results were available in two weeks instead of 
one, they were still often as valuable, and in any 
event had been produced immeasurably faster 
than would have been possible by any other means. 

In a commercial application, however, this is 
by no means so: results must be produced 
according to a weekly, daily or even hourly time- 
table, and departure from that timetable must 
often be classed as complete failure. 

It was thus clear that a primary aim in designing 
Emidec 1100 had to be a far higher order of 
reliability than had previously been envisaged. 

It is unfortunate that there is still a very fre- 
quent confusion between reliability—that quality 
which enables a computer to operate correctly, 
and to continue to operate correctly over long 
periods-—and checking—the applying of measures 
to detect failures, and, in a proportion of cases, 
to correct them. 

By the standards which the team set itself, the 
pursuit of checking devices rather than true 
reliability would have been a confession of failure. 
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TABLE Ul 
Emidec 1100 Special Registers 
Register No. Use 





0 Constant source of zero 
o} 
Pie | 


4 


en » Modification registers 


*s 


Modification register and 
count-test 


Product and dividend register 


Collate register 

Constant Source: Digit 0 
x 
1X 

28 


15 
Monitor desk 
As source, switches on 
monitor desk. As destina 
tion, indicator lights on 
monitor desk 


In fact checking facilities are applied at certain 
points in the Emidee system, but only as an 
additional safeguard, and never as a substitute for 
the reliability that is essential. 

2. Simplicity. A computer is of necessity a com- 
plex instrument, and the general tendency is to 
become resigned to increasing complexity, and 
even to espouse it as a desirable end in itself 
But in any system planning it ts a commonplace 
that the best systems are simple systems, because 
of the inherent complexity of computers, it is 
essential to remember this. Thus in the develop- 
ment of Eemidec 1100 it was determined that at 
no point where it could be avoided would the 
computer be so designed as to impose com- 
plexities on the user. 

Thus it was decided that although time-sharing 
of buffers would have reduced machine costs, the 
consequent complication of the system was a dis- 
advantage that considerably outweighed — this 
reduced cost; again, facilities for addressing 
magnetic tape information can give occasional 
advantages, but these advantages are insignificant 
compared with the loss of simplicity that they 
involve. The instruction code is less extensive 
than many, and deliberately so: nevertheless, it 
has been found in practice that it is sufficient for 
its purpose, and, by its restraint, helps to make 
the programming of the machine simple and 
straightforward 
3. Flexibility. Since Emidee 1100 was intended 
to cover the whole range of commercial work, it 
had by nature to be flexible. However, for a 
particular user, it is hardly of interest that, had 
he had a different application, he might have used 
the same machine. But even in this case flexi- 
bility is of paramount importance, since it is a 
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characteristic of clerical work that it is always 
changing, developing and expanding its scope to 
keep pace with the business of which it forms an 
integral part, and a computer which is to continue 
to be effective must permit such changes to the 
greatest extent. Thus the buffer system of Fmidec 
1100, in which each peripheral unit is provided 
with its own separate buffer system enabling it 
to function independently of all others, not only 
provides complete flexibility in the choice of an 
initial configuration of equipment to suit the 
application, but allows also for its modification 
and extension as the application changes ot 
expands 


4. Eatensibility. Asa further aspect of flexibility, 
it was recognised that constant developments must 
be expected, not only in the applications for equip- 
ment available, and especially in the peripheral 
equipment (input, output and storage). So it was 
decided to facilitate the incorporation into the 
system of any such new equipment as it became 
available, or the addition of further existing units 
as they were required. To a great extent there- 
fore the danger has been overcome that a business 
might outgrow its computer through inability to 
extend its capabilities. 


S. Balance. This quality is perhaps the most 
ditheult of all to define, and yet one of the most 
essential. The rate at which computing speeds 
have increased during the last ten years has been 
high, and may be expected to climb higher stull 
However, an increase in the internal computing 
speeds of systems is of little practical value in 
commercial work unless it results in an increase 
in the over-all system speed (and not always then) 
It is important that the system should not be 
limited significantly by its computing speed, even 
taking into account the probable increase in input- 
output speeds, but in fact the general design of 
Emidec 1100 is such that while the computing 
speed is fully suflicient for this purpose, the 
balance has been maintained between the central 
computer and its peripheral units. 


THE SYSTEM'S MAIN FEATURES 


In order to meet the requirements reviewed 
above, the system has been designed round a 
computing centre, which consists of an Arithmetic 
Unit, Control Unit and a 1,024-word immediate 
access store, which is supplemented by one or 
more magnetic drum stores. For each applica- 
tion, this centre can be arranged to work with 
a wide range of input and output units, including 
magnetic tape decks, the precise conformation of 
which is determined by the needs of the 
application, 


In order to achieve the necessary standard of 
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reliability, magnetic cores and transistors have 
been adopted as the basic circuit elements, to the 
almost complete elimination of valves, with their 
limited life characteristics. In addition very wide 
facilities are provided for monitoring and testing 
to enable the equipment to be kept at a very high 
state of reliability over long periods 

Phe Computing Centre operates at a clock rate 
of 100 Ke/s, with parallel operation on words 
of 36 bits (sign bit + 35). Each word can in fact 
represent a 36 bit number, a program 
instruction, or a group of six alphanumenic 
characters, and facilities are provided for operating 
on each type of information 


binary 


The Arithmetic Unit which includes a number 
of high speed special purpose registers for the 
performance of all automatic functions, will carry 
out the transfer addition, subtraction, shifting 
multiplication, division collating and testing of 
36 bit numbers, and for transfer shifting, addition 
and subtraction of double-length (72 bit) numbers 
Full made for 
version of numbers to and 
notation--a facility of 
in commercial applications 


provision is also automatic 


from. sterling or 


con- 


decimal great significance 

A full list of the functions which can be speci- 
tied in programming ts given in table 1, with their 
over-all operating times (including all store access 
times) 

The Control l nit is responsible for the initiation 
of the operations defined in the program in thei 
The 
matrix to drive the control signals appropriate to 


correct: sequence use Of a magnetic core 
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Input Output Equipment 
Viakher 
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punch 
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lupe tape punch 


Magnetic 
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each function not only achieves economy and 
simplicity of equipment, but also contributes to 
ease of testing and maintaining the equipment. 

The Immediate Access Store is provided by a 
magnetic core matrix consisting of 1,024 registers 
of which all except 17 are available without 
restriction for the storage of program instructions 
or data, or as an accumulating register. 

Of the remaining 17 registers, nine are of the 
same type, but with additional special facilities, 
six function as sources of widely used constants, 
and two provide monitor desk facilities. Details 
of these registers are given in Table II. 

Large-scale Magnetic Drum Storage is provided 
by up to four drums, each of 16,384 words 
capacity, arranged in 256 tracks each of 64 words. 
Track selection is by electronic switching, and 
transfers of data between a drum track and the 
core store are made in multiples of four words, up 
to a complete track of 64 words. 

Although in general the transfer times involved 
are sufficiently rapid to enable the computer to 
function very effectively, a backing store of 4,096 
words on magnetic cores can be provided either 
in place of or in addition to magnetic drum 


storage 


PERIPHERAL EQUIPMENT 

Provision has been made for the input of data 
from punched tape (5, 6 or 7 hole), punched cards 
(65 or 80 column) or one-inch magnetic tape, and 
for output of results by way of magnetic tape, 
line printer, paper tape punch, or card output 
punch 

In all cases, each peripheral unit is provided 
with its own double buffer store and control cir- 
cuitry This enables the penpheral unit to be 
working to one of the buffer stores while the other 
is available to the computing centre, so that each 
channel can work independently of the computing 
centre. On the other hand, transfers between the 


buffer systems and the computing centre are dealt 
with serially at high speed, and the complexities 
of parallel programming are avoided. 


An important feature of the buffer system 
adopted is that it allows for optional off-line work- 
ing without special equipment. Thus in a system 
which includes a number of magnetic tape units, 
all tape units may in one part of the work be used 
for on-line working, with a printer also working 
on-line, while in another part of the work the 
line printer buffer may be connected directly to 
the buffer of one of the tape units to work as an 
off-line printer, independently of the rest of the 
computing system, to print information previously 
recorded on tape. Similarly, off-line input can 
be achieved by directly connecting two buffer 
systems 
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Up to 16 peripheral units can be directly con- 
nected to the Computing Centre, and within this 
there is no limit upon the selection of units for 
a particular installation. Table III gives some 
details of the operational characteristics of the 
standard peripheral units which can be employed 
in the Emidec 1100 system, although it should 
be borne in mind that the design of the system 
is such that the introduction of other equipment 
is quite possible 


MAGNETIC TAPE UNITS 

In the Erridec 1100 system, each tape channel 
incorporates an Ampex FR 300 high speed tape 
transport, which can be used for either reading 
or recording information on 3,600-ft. reels of 
one-inch wide magnetic tape. Each channel 
operates independently of the others, with program 
facilities for the selection of reading or recording 
and automatic rewinding 

The tape is run at a speed of 150 inches per 
second, with a start/stop time of less than 1.5 
milliseconds. The density of information is 133 
bits per inch, and since information is recorded 
in parallel on six tracks, the basic transfer rate ts 
20,000 characters (six bits) per second. Recording 
is in blocks of 198 characters (32 words), and a 
half-inch gap is left between each block; but since 
alternate blocks only are read or written in one 
direction (the other being read or written in the 
return direction), the effective transfer rate in 
continuous processing 1s 8,000 characters per 
second. 

The main object in designing the tape system 
was the highest standard of reliability, and 
although odd parity is applied to every character, 
with an indication of failure automatically trans- 
ferred to the computer, this is considered only as 
un extra safeguard. Of considerably more 
importance is the fact that all information tracks 
are duplicated on the tape; by this means it is 
possible to ensure not that incorrect information 
is detected, but rather that it is avoided. 


\ magnetic drum store which holds 
16,384 words 


PROGRAMMING CHARACTERISTICS 


The instruction code of Emidec 1100 is of full 
two-address type, in which, for arithmetic and 
logical instructions any two locations of the 
immediate access store can be specified. Thus in 
effect every location (with the exceptions noted in 
Table If) is an accumulator, allowing the greatest 
flexibility in deploying the storage. Similarly, 
transfers of information can be made between any 
part of the drum storage and any part of the core 
store 

Fach instruction occupies one 36-bit word, the 
digits being allocated as follows: 

Digits 0 Modifier 
3 : Function 
8 : Address ‘a’ 
18 : Address ‘b’ 
28-35 : Address ‘c’ 

This code allows for 32 functions, of which 28 
have so far been allocated as shown in Table | 
The addresses a and 4 are in most cases used to 
specify the locations containing the operands (for 
drum transfers the 4 address in fact extends 
beyond digit 27, although no account need be 
taken of this in programming), and the c address 
further to define the operation (eg. to detine the 
extent of a transfer operation). 

The modification number directly specifies the 
register whose contents are to be added to the 
instruction before it is executed. Since register 
0 is a constant source of the number zero, there 
is thus provision for seven modifying registers 
which are, of course, provided with full accumu- 
lator facilities. 

Programs are written in a single decimal code, 
with a comprehensive relative addressing system 
which allows the fullest flexibility in building up 
the large-scale programs necessary for commercial 
applications. The programs are in the first 
instance recorded on either punched cards or 
punched tape, and under control of an Emidec 
synthesis program are translated into full binary 
form to be recorded on magnetic tape for 
operational use. 
VMONITORING—AND OPERATING 
FACILITIES 

The monitor desk of Emidec 1100, illustrated 
here, has been designed to provide a simple but 
fully adequate array of facilities for engineers, 
operators and programmers. It enables the con- 
tents of any part of the storage to be examined 
and, if necessary, modified; gives clear indications 
of any operating action that is required by the 
system; and provides the means of rapidly 
applying general marginal checks to all parts of 
the system. 
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DATA DIGEST 





New TIransistorised 


C omputers 


BM recently announced a transistorised 
| development of the IBM 705, which can 
process work six times as fast as any 
previous IBM commercial computer, but at sub- 
stantially lower cost per job 
IBM 7080, 


decisions a 


in 12 


The new compute! 
is. the capable of 303,000 logical 
second. Addition can be performed 
and multiplication ino an 


average lume of 140 microseconds 


microseconds 
Phe machine 
Into, Magnetic tape atl 
312.000 characters per this 


Magnetic tapes 


can read from, or write 


a speed of second 
it achieves by operating on five 
simultaneously at a speed of 62,S00 characters 
per second on each tape, while also performing 
internal computations and the transfer of data 
The main storage of the IBM 7080 consists of 
one or two units of magnetic core storage, each 
with an access time of 2.18 microseconds and a 
joint’ capacity of — 160,000 The 


auxiliary 1.09 


characters 
with an time of 
microseconds, has 1,024 positions 
Existing programs for the IBM 705 can be 
performed on the IBM 7080, 
has 15 instructions 


programs 


Storage, access 


Which also 
which can be 
These enable the 
machine to perform two independent programs 
simultaneously 

Card punches and printers for the 
IBM 705 can be used with the IBM 7080, together 
with up to 50 magnetic tape units 

The system half the air 


additional 


used in new 


readers, 


requires only con- 


Below, Royal McBee’s new computer the RPG 
Which has a memory of 8.008 words 


4000 


ditioning and power required for the IBM 705 
and about 70 percent of the space, which can 
be further reduced by using the IBM 1401 for 
off-line printing 


A NEw transistorised computer is also announced 
by the British sales organisation of Royal McBee. 
Their RPC-4000 has a memory of 8,008 words 
which can be scanned at a sustained speed of 
nearly 200,000 words per minute and incorporates 
a special masking feature that makes it possible 
to scan partial words at the same rate. The 
computing system is capable of operating on 
nine-digit numbers at the rate of 240,000 
operations per minute 

The standard input-output equipment is a tape 
typewriter system, complete with typewriter, desk 
and punch-read console, all designed as one unit. 
lhe basic reader speed is 60 characters per second, 
the basic punch speed 30 characters per second. 

Phe RPC-4000 can select automatically any one 
of 17 input devices and one or more of 17 output 
With minor modifications, the number 
of input-output devices can be increased to 60. 
Optional accessories for expanding the system 
include a reversible photo-electric reader which 
reads punched paper tape at 500 characters per 
second and a highspeed punch that reads 300 
characters per second. 

The basic system weighs about nine hundred- 
weight and can be connected to a_ standard 
230-volt electricity supply. No special building 
alterations are necessary for installation. Depen- 
dent upon the amount of accessory equipment, 
the cost of the system varies between £40,000 
and £100,000 


devices 


Aspects of Management 
A Series of four lectures is to be given under 


the auspices of the Institution of Works Managers 
at the Midland Hotel, Birmingham, on 27 April, 
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4 May, 11 May and 18 May. The lectures will 
be delivered during the evenings, and the fee for 
the course is four and a half guineas. Applica- 
tions may be made to W R Pickering Esq, The 
Welded Steel Tube Company Limited, Wednes- 
field, Staffs. 

The course has been designed in consultation 
with the conference organisation of Business 
Publications Limited to deal with some of the 
most vital current problems of business manage- 
ment. The speakers and their respective subjects 
are: Frank A Heller, BSc, Head of the Depart- 
ment of Management Studies, Regent Street 
Polytechnic, London (The Significance of Com- 
pany Structure); George Copeman, PhD, Director 
of Business Publications Limited (Executive Pay 
and Promotion); Group-Captain F C Daubney, 
CBE, Managing Director of Creed and Company 
Limited (The Nature of Executive Authority); 
and Professor J V Connolly, Director of Sun- 
dridge Park Management Centre (The Develop- 
ment of Executive Morality). 


Automation and Poetry 


CORNELL UNiverstry, in the United States, has 
recently published a concordance of the poetic 
works of Matthew Arnold. The volume, of 965 
pages, containing 70,000 references, was * punched 
out by an IBM) system.” says Newsweek of 
29 February, in 197 hours 

Phis is contrasted with the Cornell concordance 
of William Wordsworth’s poems, published in 
1911, after 67 scholars had been at work on it 
for six years. (See * Automatic Literary Analysis,’ 
in AutToMAtIC Data PROCESSING of November 
1989. for an account of the mechanical prepara- 
tion of a concordance of the Summa Theologica 
of Saint Thomas Aquinas.) 


IMI Sales Agreement 
\N agreement aimed at greatly increasing the sale 
f British electronic equipment in the United 
States was announced in London and New York 


during February. Under this agreement, the Fatr- 
banks Whitney Corporation of New York has 
undertaken to market most of the electronic equip- 
ment designed and manufactured by EMI 
Electronics Limited 

Among the EMI products that will now be fully 
exploited in the United States market are the 
fmidee computers and data processing systems 
analogue computers, and other electronic control 
and automation systems, including closed-circuit 
television. Fairbanks Whitney will also manufac- 
ture some products under licence 

The agreement is reciprocal: certain equipment 
developed by the American company will be 
marketed in Britain and Furope by EMI 
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COURSES AND LECTURES 





25 April to 3 June 
Management Practice and the Systems Analyst 
Organised by Production Engineering Ltd 
Venue: 12 Grosvenor Place, London, SW1 
Enquiries to: Courses — Secretary, Management 
lraining (PE) Ltd, Park House 
Wick Road, Egham, Surrey 


28 April 
Symposium on ‘ Auto Codes’ 
Organised by The British Computer Society 
Venue: Small Shanlon Lecture Theatre, University 
College, Cardiff 
Enquiries to: Mervyn Thomas, Esq, 4 Park Road 
Hengoed, Glam. 


2 May 
Programming course on the 
Computer-—normal code 
Organised by Standard Telephones & Cables Ltd 
Fee: 40 guineas 
Venue: Newport 
Enquiries to: Corporation Road, Newport, Mon 


Stantec Zebra 


6-8 Muy 
Introductory weekend computer course 
Organised by The Institute of Cost and Works 
Accountants 
Venue: Whirlow Grange, Sheflield 


¥Y Muy for three weeks 
Course on the Business Application of Computers 
Organised by Computer Consultants Ltd 
Fee; Five guineas a day 
Enquiries to: Computer Consultants Ltd, Cecil 
Court, London Road, Enfield, Middlesex. 


Muy 
Conference on ‘ The Computing Laboratory in the 
Technical College ’ 
Organised by Hatheld Technical College 
Venue: Hatfield Technical College 
Enquiries to: Head of the Mathematics Depart 
ment, Hatfield, Herts 


6 June for three weeks 
Computer course on the Emidec 2400 
Organised by EMI Electronics Ltd 
Fee. SO guineas 
henue: EMI Electronics Ltd, Hayes. Middlesex 


Programming course on the Stantee Zebra Com 
puter simple code 
Organised by Standard Telephones & Cables Ltd 
Fee: 1S guineas 
Newport 
Enquiries to: Standard Ielephones & Cables Lid 
Corporation Road, Newport, Mon 


Venue 


Jul 
Programming Course on the Stantec Zebra Com 
puter normal code 
Organised by Standard Telephones & Cables Ltd 
Fee: SO guineas 
Newport 
Enquiries to: Corporation Road, Newport. Mon 


Venue 


sptember-7 October 

Non-residential Summer School on Numerical 
Analysis for users of digital computers in 
industry, government and university departments 

Organised by; Oxtord University Computing 
Laboratory 

bee £0) 

Venue: Oxford 

Enquiries to; Secretary, Delegacy for Extra-Mural 
Studies, Rewley House, Wellington Square, 
Oxford (before 1 June) 
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B E... informed 


on the latest developments 


po We E- hit: Fam ob olor -¥-1- hb oles 


The De La Rue Company of Gt. Britain and Compagnie des 


° . Machines Bulloft France— largest suppliers of computing equip- 
think of 


ment in Europe-— have formed an important new Anglo-French 
. alliance. The new company De La Rue Bull Machines Limited 

th is will make available throughout the British Commonwealth a 
comprehensive and fully proven range of punched card and 


computer equipment for commerce, industry and reasearch. 


You will want advance mformation on every facet of the new 


consider company's programn You will wish to familiarise yourself 


with its field activiti« its services in planning data processing 

t/ on svstems for industry and the advanced equipment with which 
lis ' 

it implements those plans May we, then, offer you a reyular 


copy of our News Report 


fue Bull Machines Ltd., its 


ods by which it is applied... 


act On diseussion by miternatronal pers nalities, of the problems 


omputer world... 


this these ar ist son of the teresting contents of the News 


es Ltd. Make sure that you 


it delay 


oem eee ee ee ee 


DE LA RUE BULL J" niles 


MACHINES LIMITED 
L14/118 Southampton Rou 
London W.C.1 
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ACCESSORIES 





For Tapping 


Information Sources 


HE American Friden Company 
have produced equipment for 
transmitting data on punched 
cards to a central receiving point 
Mention was made last month in 
these notes of the IBM 357 system. 
while the Stromberg system was 
extensively described in ‘American 
Report ’"—-both these systems are 
designed to permit the rapid trans 
mission of information from 
factory, store or branch to a pro- 
cessing centre—as indeed its 
Friden’s equipment which has been 
labelled the * Collectadata * system 
Bulmers, who market Friden’s 
products in this country, have 
begun advertising Collectadata, so 
now-—with the IBM 357 equipment 
two systems for collecting data 
are available in Britain 

Basically, Friden’s Collectadata 
comprises a number of units which 
wil read and transmit data on 
edge punched cards, or conven- 
tional punched cards (additional 
numeric data can also be trans 
mitted by adjusting 18 dials) to a 
receiver—-an eight-channel tape 
punch. 

The receiver can accept data 
from multiple transmitters through 
a common cable (which must con- 
tain a minimum of 14 conductors). 
Actual wire size, distances and the 
number of sending units to one 
receiver will vary with individually 
devised systems. 

Each Collectadata receiver can 
be connected to a time code emitter 

a device which will read out a 
five-digit time indication § auto 
matically as a transmission begins. 
The need for a time code emitter 
might arise in production control 
applications where the time factor 
was all-important. 

A paper tape is the end-product 
of the Collectadata transmission 
system. Friden anticipate that this 
might then be used in a tape-to- 
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card converter to produce punched 
cards, but also Friden obviously 
have their eye on the possible use 
of paper tape in their Flexowriter 
machines, quite apart from. the 
fact that the tape might be used as 
a computer's input. 

Bulmers (Calculators) Ltd 

47-51 Worship Street 

London, EC2 


Face Lift for Cards 


MACHINE which reconditions 
damaged cards has been 
developed by the Cummins 
Chicago Corporation Known as 
the ‘ Carditioner,” this machine can 
handle about 275 cards a minute 
and it is claimed that it will 
recondition some 8&3 percent of 
otherwise unusable cards 

It will restore edges, 
warped cards, iron out creases, 
while preserving exact original 
dimensions and sorting out those 
cards to which tape or staples are 
attached. 

A small machine (it measures 
40 inches by 16 by 12 inches), it ts 
very simply operated by pushing a 
button. K S~ Paul (Printing 
Machinery) Ltd are the distributors 
for this machine in Britain 
K S Paul (Printing Machinery) 

Ltd 
Great Western Trading Estate, 
Park Royal Road, 

London, NW10 


flatten 


Brisk Reading 
HE latest development in elec 
tronic reading machines ts a 
device which is capable of reading 
typewritten pages and translating 
what it reads into electronic pulses 
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at the rate of 200 characters a 
second. 

Embodying a scanner’ which 
produces video impulses from the 
characters of a page of type and 
which identifies the * pattern’ of 
each character, the machine can 
distinguish between upper = and 
lower case alphabetical characters, 
numerals and punctuation marks 

Ihe output from this print reader 
can be punched on to paper tape 
or cards registered on magnetic 
tape or transmitted directly into an 
electronic computer. It might be 
possible to use such a reader 
to work automatic typesetting 
machines 

Work is still in 
reader, which was 
technicians of the 
and the research department ot 
Farrington, as it can at. present 
read only one style of type 
The Farrington Manufacturing 

( , 

Alexandria, 
Virginia, USA 


progress on this 
developed by 


US Air korce 


For Solving 
Differential Equations 


_ 
A , 
Was. 


. 


UGGESTIVE of a model built 
with an adult's Meccano set. 

this is very much a non-electronic 
computer. It has been built from 
elements of the Weyco Fac con 
struction system, and is capable of 
solving differential equations. It 
qualifies for the label of * do-it 
yourself computer,’ as the rods, 
beams, gears and bearings can be 
dismantled easily and used again 

Weyco Fac kits—there are two, 
classified as XI and X2—-are priced 
at £49 10s. and £86 respectively 
(Nearly 5,000 parts are included in 
the X2 kit.) 
Wevyco (Sales) Ltd. 
18-20 Dames Road, 
London, £7 
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The Novano Pre-Wired Plaque System 


MOVANO (OS: 


native to the ‘fixed’ plug boards used 


wg PRE-WIRE QD sin many punched card installations. 
~ Flexibility in operation, ease in 
PLAQUES storage, and economy are _ three 
advantages of the Novano system, now 
adopted by many well-known firms 
with extensive tabulating machine 
installations. 

An examination of the Novano 
system may suggest its economic 
employment in the interests of added 
efficiency in your installation.Enquiries 
will be welcomed by the sole U.K. 
concessionaires and consultants: 


Punched Card Accessories Ltd., 

Abbey House, Victoria Street, 

Westminster, London, S.W.I. 
Telephone: ABBey 2691-3 


Novano is a product of Novotechnics 
Ltd., of Letchworth, Hertfordshire. 
Photograph by courtesy of ‘B.P.’ 


Wilkes 1.B.M. RIBBON FEED eliminates the cost and 
wasted time of carbon duplication. 
Simple to operate, easy to install, this 
new attachment produces up to five perfect 
copies without the use of carbons. 








Investigate this new low cost 


continuous stationery system, by 





writing immediately for our free leaflet. 


JAMES WILKES LIMITED 


BILSTON + STAFFS + PHONE - BILSTON 41971 
SPECIALISTS IN CONTINUOUS STATIONERY AND BUSINESS FORM SYSTEMS 
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‘IMAGINATIVE’ USES 
FOR COMPUTERS 


continued from page 32 


examples of the possibilities in inter-company data 
processing. Under the active sponsorship of the 
Air Transport Association of America, large seg- 
ments of the industry have agreed upon uniform 
“machine language’ purchasing procedures in 
place of the unwieldy variety of forms previously 
in use 

To airline managements, this means more efhi- 
cient purchasing operations, better inventory 
control, and reduced parts delivery times. To 
the manufacturers supplying them, it offers a 
single way of doing business with airlines. 

The Air Transport Association's Specification 
No, 200, entitled * Specification—-Integrated Data 
Processing—Supply* outlines a standard method 
of processing purchase orders and related docu- 
ments through various media of transmission, 
such as punched cards, magnetic tape, teletype. 
etc. Other portions of the specifications will be 
forwarded to holders of the specifications as they 
are developed 

While the standard system is designed primarily 
for use between airlines and suppliers who use 
integrated data processing equipment, care has 


been taken to ensure compatibility with the 
systems of airlines and suppliers not utilising such 
equipment. The specification may be implemented 
by an airline and supplier at a mutually agreeable 
effective date. Before activating the standard 
system, the airline and supplier enter into a 
general terms agreement, or other agreement. 
which outlines the terms and conditions of 
procurement and reflects the requirements of the 
specificauons as part of the — contractual 
arrangements. 

For the carriers adopting it, the inter-company 
system means the elimination or reduction in use 
of such traditional ordering documents as_ the 
quotation request, purchase order, order acknow- 
ledgement, charge order, packing sheet, invoice, 
sales order, receiving form, and others 

In their place is a series of five IBM punch 
cards, each colour-coded to signal its particular 
rOle in the system, and each having its own special 
format agreed upon by airlines and manufacturers 
after a series of some ten major meetings extending 
over a period of a year 

Even the airlines having no tabulating devices 
will benefit: from this standardisation. The 
manufacturer, to facilitate his internal processing. 
will use their conventional purchase order as a 
source document to record the order in the 
standardised punched card form 


COMPUTER AND TABULATOR USERS! 


When Accountant meets Accountant 
Over lunch, or while commuting, 
The conversation’s usually 

Of Punched Cards and Computing ! 
And each will tell the other— 


‘International experts say : 


‘When it comes to Storage Problems, 


Go and talk to PCA!’”’ 


PUNCHED CARD 


ACCESSORIES LIMITED 


Abbey House, Victoria Street, London, S.W.|1. 


PCA 3-compartment DoorAway Cabinet with 
Fixed and Transportable Plastikack Tape Reel 
Units. A model is available for every type and 
size of Tape Reel, and for Programme Boards 


Telephone Numbers: ABBey 1396 and 269! 3 
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My cousin at Wills doesn’t just take orders 
—he gives them! 


If you were a tobacconist ordering from W. D. & 
H. ©. Wills your order would be handled by a LEO 
Automatic Office in about eight seconds. 


LEO checks your account and your credit limit and 
works out the discount terms. LEO decides what should 
be sent direct from the factories and what should be packed 
in the warehouse. And LEO makes its own arrangements 
to deal with the accounting for the order and the sales 
statistics on the customer. All in those few seconds — and 
automatically 


Better service for more customers. LEO at Wills was 
designed to keep up and improve on a traditionally high 
standard of customer service. It handles thousands of 
orders daily as they come in, each averaging over a dozen 
lines chosen from three hundred and twenty separate 
items. LEO is versatile. It can be used just as successfully 
for stock control, production control or the most complex 
payroll. 

Why Wills chose LEO. LEO offers its users many advan- 
tages. But the one that impressed Wills most was that it 
was the first computer ever to undertake commercial work 
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on a regular basis, and that it had done so for a number of 
years. As a result, the LEO Consultancy team could speak 
from experience. Furthermore when the computer was 
installed LEO technicians stayed until it was working at full 
pressure and then passed over smoothly to the team they had 
helped select and train. 

LEO can help you. LEO can help you to increase efficiency, 
to save time, money and space. Get in touch with LEO 
Computers Ltd., and find out how a LEO Computer 
would fit into your organisation. Wills are impressed by 
the LEO Consultancy Service. You will be, too. 


LEQ COMPUTERS LTD., 
HARTREE HOUSE, QUEENSWAY, LONDON, W.2 








CLASSIFIED ADVERTISEMENTS 


RATES: APPOINTMENTS VACANT, 3s. lise (minimum 
3 limes), 40s. per display panel inch. APPOINTMIENTS WANTED, 
Ss. per lime, 35s. per display panel inch. Box No. charge, Is. extra. 
Address advertioments to The (Classified Advertisements Manager, 
“ Automatic Data Processing," 109-119 Waterloo Road, Loadon, 
S.E.1. Tel.c WATerloo 3388 (Ext. 32). 


CONTROLLED THERMONUCLEAR REACTIONS 
EXPERIMENTALISTS 


are required at 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HARWELL 


(1) For work connected with development and testing of high 
power switches (spark gaps, thyratrons, etc.) for the Inter 


® PERSONNEL bg joke pepe, c 
' . ‘ mediate urrent tability xperiment roject aperience 
MANAGERS with high voltage (100 kV), high current circuits and micro 
> second pulse techniques desirable. H.N.C. or equivalent in 
e A D I Electrical Engineering or Applied Physics an advantage, but 
CONSULTANT S applicants with G C.B. at “A’’ level considered 
_—— . " To work with a group on theoretical study of high tempera 
a TEC HNIC AL ture plasmas using IBM 704 ; 


Aptitude for computer pro 
COLLEGES 





APPOINTMENTS VACANT 





An opportunity for 
versatile young 


ELECTRONIC 
ENGINEERS 


AUSTIN MOTOR gramming is more important than familiarity with plasma 

3 physics, applicants should be qualified in physics and mathe 

COMPANY LTD. —s PUBL ISHERS matics, some relevant experience preferable Applicants 
LONGBRIDGE — aren should have G.C_F. at “A” level, HN or equivalent 

Use the classified Salary, £510 (at age 20) to £905 pa. or £1,045 to £1,285 pa 

columns of according to experience 


Require 


ELECTRICAL /ELECTRONK 
MAINTENANCE ENGINEERS 
for ELECTRONIC DATA 
PROCESSING EQUIPMENT 
Both Valve and Transistor 
techniques as well as Magnetic 
Drums and Cores are involved 
with a variety of input and 
output equipment 

Men aged between 22 and 


Housing and pension scheme 

AUTOMATIC Pleane send s POST CARD for application form to: Group 
Recruitment Officer, (1629/297), U_K.AEB.A AE RE Har 
well, Didcot, Berks 








MACHINERY FOR SALE 





preferably possessing H N 
m Electronic or Electrical 
Pb nginecring including blec- 
tronics of similar qualifications 
are invited to apply 

The positions are permanent, 
working conditions are good 
and prospects excellent Five- 
day week and opportunity given 
to jon the Company's Pension 
and Life Assurance Scheme 
Applications, stating age, quali 
fications and experience in 
electrome applications to 


Chief Electronics Engineer, 
Austin Motor Company Ltd., 
Loogbridge, 

Birmingham, 31. 


to fill your office vacan- 
cies; publicise your 
services; announce your 
courses and books on 
the theory and practice 
of Automatic Data Pro- 
cessing 
Send NOW 
for classified details to the 
Classified 
Advertisement Manager 
AUTOMATIC 
DATA PROCESSING 


109-119 WATERL 00 bor 
LONDON S.E 


TAPE PUNCHING & READING EQUIPMENT 
Keyboard Perforators, Reperforators, Tape Readers for 
International Code—ex-stock deliveries at present 
CREED MODEL 8 TELEPRINTER RECEIVERS 
brand new condition ex-stock Keyboard Transmitters 7/PN3, 
Carriage Assemblies, Tape Heads, et cetera, also available for 
immediate delivery Sub-Units of Creed Models 7 and 8 
Teleprinters available ex-stock and large variety of shelf spares 
TELEPRINTER SWITCHBOARDS: 15 Line 
Frequency Filters, for Carrier Telegraphy on harmonies of 60 c's 
fundamental. Suppression filters for printers. Power Supply 
Converters for Telex/Teleprinter services 


TEL EPRINTER DISTORTION & MARGIN TESTERS 
Iclegraphy Relays and Relay Testers 
R. GILFILLAN & CO. LTD. 
National Provincial Bank Chambers, 
29 South Street, Worthing, Sussex. 














Telephone: WATerloo na Tel: Worthing 8719 and 30/8! 














Electronics Division 
WEST LEIGH, HAMPSHIRE 


have vacancies for 
ONE SENIOR ENGINEER & 
4 JUNIOR ENGINEERS 


There 1s a vacancy for a Senior Engineer to lead a team on the 
ipplication of electronics to a new industrial project. He should 
have a degree or equivalent and some years’ experience in at least 
one of the following 


[ Plessey 


‘Transistor Circuitry @ Relay Logic @ Systems Engineering 
There are also vacancies for some other Engineers with less 
experience as members of the team 
The new laboratories are in a modern building and are very well 
equipped. Considerable expansion is planned in the next few years 
and staff yorning at this stage will have excellent chances of progress 
West Leigh is situated on the coast between Portsmouth and 
Chichester. There are excellent facilities for sport, and particularly 
for sailing with the establishment Sailing Club. 
Housing is plentiful. Holiday plans will be accepted 
can be arranged at week-ends or in London if required 


Interviews 


{pply in the first instance to 
The Regional Personnel Manager, THE PLESSEY CO. LTD. 
West Leigh, Bartons Road, Havant, Hants. 
and quoting ref. ED/605/ ADP 
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Computer 
Programmers 
have scope 
at I'C:T 


Are you satisfied that you are 
getting wide enough experience 
in computer problems? Are you 
being allowed to use your initi- 
ative and abilities to the full ? 


If you cannot say ‘yes’ to 
these questions, write to us 
at I-C’T. Already our com- 
mercial computers are the 
most widely used in Britain. 
And our progressive outlook 
and rapidly expanding work 
in varied directions will give 

the opportunities 


fing tor. 


New computer service 


and equipment 

New I-C-T computing equipment 
will soon be announced - spring- 
ing from the outstanding success 
of the 1200 series-and new ex- 
tensions in services for I-:C-T 
users are taking shape. We now 
need still more programmers. 
This is an outstanding oppor- 
tunity for experienced men and 
women who like new problems 
continuaily set before them, and 
who thrive on the large and 
varied diet which only a firm 
such as I-C-T can offer. 


Exciting 
new developments 
The work to be done covers the 
full exploitation of existing and 
imminent computers and I.D.P. 
systems involving a variety of 
input/output media. It covers 
the evaluating of proposed sys- 
tems, the preparation of utility 
routines, and the development of 
compilers leading to the creation 
of complete automatic coding 
and programming systems. 
* * * 

The I-C’T Programming Centre 
is in one of the pleasantest areas 
of London. The positions carry 
excellent starting salaries in 
keeping with individual qualifi- 
cations, and are pensionable. 
Write briefly, giving age, educa- 
tion and experience (quoting 
reference CG/CP on both enve- 
lope and letter, please) to The 
Manager, Personnel and Train- 
ing Division, 


International Computers 
and Tabulators Limited 
149 Park Lane, London W1 


All the resources 


Powers-Samas 


of Hollerith and 
deploved in an 
organisation covering the 
al Britain 


country 


whole 
of Give 


ind every major 


overseas, 


lh 


MT 
Hl 


ll 
6 N 
Stbetit 
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PLAN your visit to 
LONDON «.- 
23-28 MAY 








CATLIN 


Cut Set Stationery 


/ for All Purposes 
IN ST R U M EN TS & Designed to simplify and speed up the handling of 


business forms ~ Cathn Cut Set Stationery saves many 


; ~-—__ 
wasted hours spent in collating and sorting. Catlin 
E LE CTR 0 N | C S$ can provide cut sets (with or without one-time carbons) 
suitable for both typewriters and metal plate printing 


machines. They will also design tailor-made systems to 


AUTOMATION, \ prac = 
a A. J. CATLIN LTD 


T STATIONE SYSTEMS 


Jasper Road, Westow Hill, Upper Norwood, London SE19 Gipsy 


exhibition 


Over 500 exhibitors from 
Austria Great Britain INDEX TO 


Ciamnes = A DV E RTI S E RS 


Denmark Poland 
East Germany Switzerland 
France United States 
West Germany 


OLYMPIA LONDON 
23-28 MAY 1960 


Open 10 a.m. —6 p.m. daily Admission 5/- 


Season Ticket 10/- 
Further details from 


industrial Exhibitions Ltd., 
9 Argyll Street, London, W.! 
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Marshalling the facts 


passenger am 


vccounting 


airline manage 
“dan EMIDEC 1100 
idvanced electron 


ssing system. This will ensure 


rmation will be made 
fraction of the normal 


ind organisation keeps 


wing needs of the 


Ltd. has unrivalled 
sources in the elec- 
oducts now enable 
» fuller control than 


have already been 
y major organisations 
ng 
\IR MINISTRY * BARCLAYS * BOOTS - RAOC 
;LAXO * ICI (PLASTICS DIVISION) - KODAK 
BMC * SAINSBURY’'S : MINISTRY OF LABOUR 
MINISTRY OF PENSIONS 
We shall be pleased to send you illustrated literature 
on our EMIDEC 1100 and EMIDEC 2400 computers, 
and ancillary equipment. 


E.M.i. ELECTRONICS LTD 


COMPUTER DIVISION - HAVES : MIDDLESEX - TEL: SOUTHALL 2468 





a data 
processin 
system 
that 
GROWS 


The “ENGLIsH Erectric’ KDP.10 

is a comprehensive data processing 

system specifically designed for commercial 
applications. Latest techniques combine 
highest flexibility and speed with 
maximum economy in space, 

power and maintenance. 

K DP.10 is readily integrated with existing 
oflice systems, and is easily expanded 


as the application grows. 


THE ENGLISH ELECTRIC COMPANY LIMITED, Marconi House, Strand, London, W.C.2. 


Data Processing and Control Systems Division, Kidsgrove, Stoke-on-Trent, Staffs. Telephone: Kidsgrove 2141 3 
EDC.19 





